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flui Tt-.ttfucal DtacnpUon t\ m*n& * for *H fry DajfUl EqiufimenK"<wpijr»uo«iFit«Sef>ic*pe*w 
**i •»<> ***** bad irauasg » commu.HcatMm options tad sra k«*wietffeafeic afcou* the DMF32 
tmtfiut tptoAcaity 

TV DMfS2 *4**ft-t Mcftom t o mm *m c*i***$ tmm/m* VarftJurai ftw nfittom arc upwrtad imu *w« 
ducvaeat*. adurdm* k> the «cft f****» of Uw Morfufaf DMF32 awdub* eteh rt*iwoa AluDwc 
tovOTrf m the DMFJ2 Mmk+ctncion Ce*WMMMrts/»** !*ttfft*c* Tcctoncat Drstrtpuo*. Vol**** t 
iEK-DKFVt TD-Cdh DMFH wudatctatdnrviwonE andatxne ar* covered * the tfW J,? W*'r* 
f*mm* C vJN*mkwmmm Iwirfmt Tm**Kml Bmcnptle*. fromcar i tfat DMF V2 TIMJOI ) The 
i»uDMF32mod«l«rwia»fi»«*oa«»yifeeia«iie ltwDMF32«»«ff*ce»-e*ctif*viaieei A ic D. tftftrc 
pmpaai array lofaciPAr ,). wi«k lite DMF32 wi#ffact^«4e»f^««co t *nda^^.ha%«lm«ttpa?adad 
«***$$««•"*> ktpcw^^okm Ta*DMFi2«cfare*jMonte*«ti»deteflaiftMJ l-> ihera* **ifev$lth*tts 
t* the 14*596 moduk < PCBM* eitk 
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Figure I -I DM F32 Components 
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TteM8396inodgfeh«a«wte||te**^i 

jBeeaLED.The3It<siJes*^kt^»*ia*ifrWo^ 

*re mod for DMPSZ p$mm6R. D»*«wch pack E7J detsrotuas tfw VMIPtt VHteVS tddtt* 

cartfoi$tmffiD5»*fTC**1^lJ*ae*flri8S« 

tinfje submodel cw&e* 10). n&tlo&tDMF32 Um*4l*uidtt&tbeTwk&*mxky,&nfim*M*& The 

creaa LED indicates Out the M8396 microcode te rtiftulng. <*. pirtty error eiflnjuishe* the green 

The DMr 32 dfttntotftten n*ae4 h*> throe IO-ouuIh** d*p-%«>Kh pfe.l» and tk\cm Cinch cj»ncwti*\ The 
_ihwe M>pc*ni«* *>*ftcii p*ci». **■ iwex' It* m**km mteti&x vuflfigaidiiufis jad DM! 52 dr*«* *cfcc*ion 
Hdcf to the l>Mh>2 I *«**» <*kH^ fur the %*itvn %ett»Mjt v>mltjMtf jI •*» The dairtbuiiun panel hi* the 
fuUiminf cunnKtuf* 

• I lent • Vpui t inch cunneiiur* lor cifhi R52 32 C a*> ntriMmjiit liiK-v 

• One 2*nw* < inch ©unnecUJc lur uac KS2J2-* tittctoum** Iiac 

• T%tu 17-pia 0" i>pe ajnnc*Wfs fur enhcf j imc phaicr i* a *pccs*I «act-% de*ux 

1.4 H *tfTtO*AL 1H3H1HP1WN 

foe DM! 3? » j muMiruftilMA module *H*h tmurpuraio 4« ctfht-hnc as> nchruiKJu* multiplexer, j »)" 
vhfuauy» coftiroBe*. *ad a pttf*8e! aucrfaw thflt printer or user tfcvx*) Tbe*c t*mr fence* a*r b*rdw*tr 
dependent, *mcc all Uutr? dev*;e* are uiptnncd b> the Mine 2901 mH'ropmvctM* * o**ci*»«*«\ the »bf*e 
device* *re unit pendent Tto* fact***! mdrecaknee t* jvltxvcd b> r%rtrtw«jij the CSSI *nd vtrtur 
%fwx to independent microfvfw»»c* which alto* «un^Miwiuk cnmruS by up tu three independent «rf t^arc 
driver* 

Tfee«y»eiroiK*»mtiiiifiiew,^e^^ 

caAtm^aadeagfclfocefrgte^Ee^Pttr^ 

te«4>emetff»e0me^r««r**|jii§fje^$0^ 

Tn» « • 3 i .25% em* ft* a* bu btiore efes»c£er&«me- iJfert fcaeOmd tic* I bA^tpte**pccdc*i»s£«% 

aad tell modem «o«tf ol The «Ryw&n»ew arebipiexer else support* the echo Junction. 

lummi^nm ^ be wfected fur DMA ur SllO opcrat** In Sit O mode c*.h km: tmauntiv c«ur»ctcr% 
fram tt% *#*n t2<n*fMl«f MSc< Tae*< tHiffen arc fended under baa urfl**ft wuntrui In ihf OM^V mode. 
i tnnvmi Hne i«ni«wt» 4 thifavlef fr>»m the main mcro**y kwiiiun ihai » %poci(icd b> 4 bullcf .*ddrc%» 
<nd vnnnnier vnvM 

Mi o$hi hnc> »lurc 4 4H-chjfavtcf hxnvc *ik> Theft * j pfogrjronubfc «>»» nme»nii petfcid lur the rrtw* 
vl»» 

An imefmp' ar fae pencfaled w^lef i«ne «*! the fotta*inK cunditwrn 

• hmmn cherdvten hm*\ cf»«cred inc mVj 

• The m*o »**• been nun^mpi) ror a lime $rc*tc* than 4 pfu^mroakiWe Umcuui pxtw^ T^»» 
ttmeuei pefiud cwbewiitt /rn> 



Tile »v n rt m* n^ hut* are cwwwrtnd etihef h» dnt« wrmuu. 1 «f«ipflwni tUll ) ur cUu vi«nraunK4Uun 
aiaipmem IDC t J v» \undard I I A RS-23M 2Vpin v nnevlof* 
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f ,4.2 toiAiwmi IatfeH l 3a££ 
- TrwgyiH^'Trtf^ffit»rfWte**rt^H™i^ 
""^SS-lia-C/CCTFT V,m Tlw P«A transfer* a» dotibfe Nrflimrf^ft»^re5f*te ttaftbiiafiFftSd " 

rccoiv«r havs two sets of byte count and buffer address r*fl**efs. 

The \>nchfunoom interface wpport* vara** brt-onemed preiouofe tef . SIW aft! UDll I and b>W* 
onenwJ protocuh (c f . DDCMP) Tile *vndtroiwufc tint «*n <ram* ike 5ne*a$», penwatc and check 
CRC. And DMA these mcuaaj* to *ad ? torn te*4 memof) The htsMevtf wtt^an* performs all tnc«age 
a»Afto*Jcd#!wm* «od &§her4e*d nil wort funciionv 

Runmnt the (if- \ BYTfr protocol l£cocral tyiemneittcd %>*tchror****) *tto*% the %*othA«wtt* interface to 
implement #*« bttc-uttomod pNJtoc** 4 The <tf-H &YTT protocol o*«u 4 ara^fe tr JftOef of data between 
mail' mvmui/and *>nchronuu* iMafatx The he»Mevet toft « art Handle* the ftrotncaMpcafic fonctiom 

TlvcftytKfefoooMiffll€tf^l5»iUllmode«co«iol T^nwdeatiB«oofyiun»toElARS-2?2-C/CCtTT 
V2Bap*rffteatk»»forspc^ttptol9.2Kbpi- 19.2 fO^steefiMd band f«*$e««f«>«i ha* t -* 3 125% 
error, therefore. the n*tt dock baa a+J J 25% error. The *yae*MW»i» imerffiioe » «o*ww«*d to d«u to* - 
mavl eqojpnwot (DTE) or data communicaliooi oquipcfldfl! (DCE) by means of a standard 2$ ptn 

Vitam ff%tflf tr* t>Mf 32 eryoai-aait roiled laud rate «Sf*.*r#w* the *>wbrw«-*i* feat va* tr*a»#»»* at one o* 
uitccn different prusrammabk feech tttlfc citeraal docking, <«** IfaibJMl or receive bit r«u u|» U> 19 2 
Kops can be toed. 

M-3 Ua*Priate€cetaji!e* 

The tew prmter cort/ofe* tttftrtacc* &tth the t PI? faffiib *J* printer* tLP25. IP26, ami LPQ?i Th& DMA 

do ice vdrt opmrnaK) perform the f*»Uu*ins Jof*4c*eJ formatting fnnctwnv 






Tab cipraxaan 

A wo carnage return inserta* 

*y*o fine wrap 

Atttu form feed tu muIapk-Une food lunvcrwi 

l>Afvr*«ppofi 



!.4«4 PmM tfttaefacf 

JhtpmWmmimM*mct4m(^<mwmdltfaiffi\tA Thw device* not onr> function^ aa^pBiibb 
with fhr DR11 <\ but alw *uppurU the SJtO mode (half dupkM and fhe dottbte-btsflfcred DM* nuafc 
iKilf dapfctl 5a the DR1 U faaaajttiirtv mode, the pnrafld taterface perft»im <4fndart> to a PRil< 
Mw- a tStSLIi INtT. the paiaBd laterfacc ermakto « DfttU To operate ta cither SH.O «f DMA 
mode, the ««ft«we dwi«e dm« mo*4 iet mode btu tft a fteraBcS tctertaoe* imMe^afieotb Pe#rfer 

i j nm'nM'FfieuTvxT 

The DM! >2 e%««ii<% 4 pow-^u* »*« l«M upon puw »j» u» t M8U !M1 foe >ctf temt a» performed 
hefofe the upcraunf % jrtabte* of tlic drue* are Mftudtscd and do«e operation <» mutated t pan ojccomk 
tri contfactaae of the wit tea. \A tocal a loaded a«o DWf >2 <HHi btU<l^-«> Ihif «Hf *e*i dkacialhi 1 
fdtu«in^ honhtarr cagmcirt i and awertatm ihat 



MO I Mi *.4B perform compwuttum wu*t«MU 

290! A «nd 8 fe^ittrfc van He *M»**ed pr*^eri> 

t ondniua »ioe% can be id propcrt> 

Tla, k*jJ bore RAM a opstatmnal 

71* irocru PC Oac\ f«mtioa» correal) u F-ajr kveK *if %abroitt»vr c*B 

flat IhmMrfm** imp fefd*a#« fqagtaaa a wrn^u> 

Hie ISIK^S maiteT IA1 <Mklrruun^ and dau trasicn funOioo p»*roctl> 
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Thr &»i*-4 *>**foi «4tt*. f«f**en for ifw fm» drv.cc* tivjowfty^fcuu* muUtpktcf . v*Khf -Jfiutsi o».cf !*-c. 

«ddre* %$m* Tfef «dft ^na** *jf ifrm OtfU ^c v *W^swd frum j hac addfc» T?to haw or >kuitftp 
9-tii.. u toctmtn cd bv the %»iuH ttMtnp. t»J v»tH'H (Mt'fc I *5^uiuJw* * <h**#HX***:*ft the 34X396 
mudutt Rclu to figure* s«? ft* the l"Sfc iddta* irup 
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Jftc f>MI">3\4 SR» **« t**h *t*d *iv4.^eU. t**e* M it* f«f>»t< Vm** fc' ^c^ «*a Ai>JwbtunwB for * 
jn»Nnrt «*? jnd ifcc f*r.*HcJ inter 7*** «««riput M*«* *h*« *4«f*iMif »« ifet BR -IK" fn*iwt«! «»ode 
Vk«wd ***** mcam that the m%£rwi«u* *W*» operate* un the fcfnto* * nrt*fprct«d b* »lw OMI .*.? a* <» 
U^TU««Lwi«wU iihcr than ^ f'MOBldsu twi b>tc>t MBt Sovlc Bcvawc the !3*« SZ **i*we* the 
Icj*i wfftffitjni * SIW *> jtkfcxv, *»i *m shvn* «M»r<{««^Tv«tJ<mJ) rcfivtevx a DATOB uf«MlMrtH'*ft th<x 

1.6. 1 I*ftU(*R* 

\ t dul^M-wI^Wv hw. (tor t»pcf*l»*# w>M<m »*c» 4 Sll (M* t»t% I * \2) I'wuini * four -hrt dvviu 
tudc ;tut md*-«'r» it* «hc vficratmf %>Mcm whic*» (>Mf *!? de*iu»-i arc ^radiHr Rdcf i«i T^bk 1 T in* Ihe 
<k»*.c curie vurfifutatiuib \h*> ai *uuM.u«fi#teu <ime. the ^ic'itrtijf *>%tem *v*d* the >jIuc of tU f*%i 
**<.»«* »<««> i Ml u ft»u H C» *fle*aw« there are *> «»iwtK» u« the M*J*> module f « the t*terr»js *tciiw 
wl*o t I nt %-ilne of th* TtrM vcOuc < V| CTORJCf * 2) J *fcKb r*lv4cdl» ite o*e*.ilyj$ tttWJJt. ;* u«d to 
v*W**{-; the ^ah*: ♦* Iht *Mbcr *un t&Krrupt .cttar* 
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$t*fc* Atafcfel* 



s> ra. hr uttotA mtcrface 
a^tnehrmuu* muHipkxct 
imr ?f»4ef 
parsttd ifttrW jcv 



The DM> ?.'*% 4«*iU.^k *kt.-,o j^r dcirfWHied b> the Mfciich uitmin. o* v*»uh iutfc l ^*iuhs* 4 jnd *i 
%m i he IJMI 3?'»dtar>b4iiK»n yunei 1>ie DMf l? rcjdfc time %«itctn^ *«tik-iT^mim; •h^hdcvK^ *tv *\aA- 
sbk TW read valwr » MkvinJ tn i>iR biu M5 1 2) H,m* <he r/mfmutk re^tH t»»« **:uHc. v*rfv .tnw« 
jfici (*«w^p, t«« tuiufce* *^wmW be «rt fue the elected devite*. fc«f.*re powtr a# Rcfrr w TaWc > -4 f or 
v*iK*i f>cvi. 1 |**ikhr\ 4 and 'si iwtkh wttiftf* 
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CSR b&\ <!* !?; mz) be vMnjprf •» -o>*bc< *<W nail tf *».*!**» b> »r»t«ng CSR O biu <l* I *> >« 
eutnpfe •.' 4t*gft»4R projram mifM ajii 10 ctafige trim fqrattei interface ui line printer >* from art* 
priaui tu p»r*IkJ mfcffjcc ffcfti'1toiUhi*i without hgmjn imrnrmHw Tim ma> be Amc In cicwting » 
WRITf WOfCtMtf MO^W}ir^irtKii»inii»CSIc l»b»u<n \2) Mtmever. tkn WRfTfr WORI>m*tnic- 
twn *tM *nt* over the b**e inter* apt \eti»* ihj» mcupie* the km b»l««il(H«U To to*] ttec tnicrrufM 
v*ck* (( SR 0!o* b>tc) *tihuut af fetus* the I SR Q h**h *>U: (: c . debtee jvjibbk fern), j BYTfc ontpw' 
imtmciiun <*• $ . UOV&i Uhmkl be <•' ~«tcd Th* MOVB KWrtMion »»« Wi*d the um bue »HSRU. 
refxtdfen if tte rafh or M* tote * adttfcMcti 

The <»pef^i«j *>Mem W»*«K < Sft h*u * 1* I2» »;ih iht *jUk ol iht Uist » fl ;.if VH fUK|fJ| «* ,\> IN, 
{H4I »? v^Kvitir* tfec utfcri »even interrupt vcUar> !»*m the wlue of VH fOR|0| <V 2) The 1>MI '2 
atMwne* t*ui «hc utner »o«n vect*** jfc wmUf?u*mv t»* uk* »*! £fC4tet *x&c ihatt VI X JORjU[ 02). Kcitf 
to Table M f**r the vector value* 
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16.2 im*n<**i 

The DM J ,0 tSR \ b awd fur topm*** pwf*» There -re {■;«* eJtfTefem purpose* liuf (SR 5 van be 
uteri In C SK l L-*ji be toed w ffftjuAUmA »H?l the line printer nuinunzncc nwbr Wurn Jhc Ittx prmtcf 
» »n tiLuntouou mt*k, diu n tratofrrrtti la <SK I biM ' 0; im**i «>* bemjr ir«n4* rre4 to ihe line 
printer Hadm* i 5R J wtf automatical*) tfctf the i SR t Brt> * • «.- The ««••** i**** «,av ,rf < Sft 1 arc 
hMtd t« TaWe *-* The ejwnicnK of CSR i l»f* CI5 S» denote the fi*fH.1»d3 «*' Jfie turn**- 



IsMrl-3 CSR II 
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inhibit* microcode c*evuttt>* In lhi» *tjte. 
|>Mf I J fe«t%l*f* v^nnu4 be *^<*«d I-t tco^/i 
ctcttftMV I MBI SvfiwMX |Ot<rlM1 miM 
be ***ene<i 
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Sum. rt^mnn j» UkjIh*. (Koj I.uv*uja UQOO 
*i *hcte ctciuiwe be^m jfter .* t NIBLS DC 
IO v»r I "v 2T Thi* feature jiio»* program- 
u*tlfuttcd m*Vi*non *»f the pu*v* **P wll te*t 

1SR I high tote v«tntjtf^ ihe n»Kfi*««ik Rl^ 
WveJ T«* rc*d the Rl-V Jc*c! 2\ *hc*> m«M be 
• mien lu CSR I b*t» «*l * k ; the* * rc«d uf CSR 
? biiiil^ */ ***» i*utn th* f Ml V fc%d The Rl-V 
le*ci u uuried *n BCD. and, thta. these *re i»y 
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CHAPTER 2 
DMF32 HARDWARE OVERVIEW 



It 3NTRODUTIOK 

the M8W6 mod^e & an tn*ctttg«K peripheral cMffdfe? thai teacrfaer. * (ft t» iirwuk ficr?fte»l 

de%ie&, dtvd oiher caciputciY These devim are interfaced u» the MM** m*<failc *w the lutkmtnf low 

pom 



One liNIBUS interface that can operate a* a bu» meatcf (fur DMA *«d ia»CfTVf«>iara*aiam 

Ei|J*e*ync*ifwu*i*linei<EtARSOJ2^^ T*WU*e!*ne*fce%e 

twsh «p& baud rasa cap ate tfey and tnode*n cos&at 

Gncayneh*©.**** **»<EiA R5-232-C/CCITT ¥3* te&afc lavafe} *ttfc aestorn *nwot 

One parallel interface t TTM wheat hartVarc n %hared ft* use a* b**h 4 genef** pan*** mtet 
five, and i pifilki trac prime? interface 



Tat module') mte l f i f gme » tantiifwd in 1 4K * ' M> brt mKto#W$r*m, itui ** ***w*d « war 4K x 4 tu^lat 
PROMt Tne microprogram tmtwu the *ard*ar* u> peHtm tart** faocuuaw Toe nmauc a ae . »e*d» 
m»£» op the mjeropro$mm, and the hardttare that a atfurufe defme* the ittnctnmfet> trf the M8396 
moduk 

The M85t© nodule tuca tew sm array ioaac dwwea to oootroi varan* hardware roneuooa. The fate 
wrtyt contain the tone «eie mactoaei < FSM* j An FSM » aeteentt thtf^oota^ both combinational ci/ 
eaany and aaeaanfy eaameaa i , and a a go a ew ae Utn i ua j h % a f t o n* etataa Tae FSII'e p g aa am awe t» stored ta 

the memory element*. The naat state i*atteic«ooof the present itate nod tfce FSM'* input 



M 



Tfo fcsnitfire faiistKK» tf ti#**t*a«I>' ipjfic *» 8stsdmT*bfe 2-i. 



T»W?2'i QMrAn«ri£#rftfr4»w*-F»ft«*i«» 



OftttAfn? 



Coil: olfo d T lwdw f t T*B*rHi« 



iftfem*f*CoaiftaiF§M{S!S4} 

Master Conirel '/Sift (£ 104) 
Stow I/O FSMiEiW 

Sfcift4vau©Hfil04) 
Mjc«uquanoeCaatral(£ll7} 



BRcycte 

UNIBUSNPReysies 

UNIBUS tlftve hudJtatkini protocol 

&bifi* md flouim of ihe arithmetic Jo$k unit 
(ALU) 



Tte major mnpamtto? &*&&!!"? 2 «e shown m Rfarc M Figure M K provnled with eras-reference 
ftttmben so kssate f&e sssjor 0DStpassii$& 

The mkrutanttoi vtatfe tiofeot* of nine 4K x 4 PKG&& it»t cantata * 4K x I* fmcraprugrra fh* 
mkft*?w^*«p«i*^tfiCiitte^ The micrapragrain instruct* f lie fefdwiff to 

perform vmwmtwtmmx* 

Tfce mmms*4tv&m% nor* & ratcrwwd t*w lfce mkrowd » nd oat of Ok mmmmu* 
**e Vfefceo tlis f***o»*fd * mail it m cteAed (or writ* A parity enw tfeaWes the master *&*& 
and nttrijpttlwT tt» $«*» I ED on the M8I46 module 



I 1Mt Ifciglttt' JUHMf mmam - — 

Mtfifai ifri HOT TMnAUr pw i > ir w wtf1iiMttrtf^inrimtr > ir ^rr SUB)tpdk0q^<fa>ttwnpto 

i&ajBapi£UR)otaoHiU/. Tltt ooodraito poor tatt jfTmnufliSNafa Ac A*-U on viwilm imp w# oqiiw 
£a» oe$» rrgrtttft w&m\ to El If asiiif <sk3 «f each fflicroinrtrperton if t sp&ti&te &ft is the 

foe sstmssgi coma* demean tt* Atft cptrstvft for At *Wi to-due wcworosflNwr* ft 4tw- 

OttOOb HO OMOl40MI Of 4h£ not Of tfOitiiKSS ttfin 3s£* ipCCWIC* tUC C6Q fUUflu Ct tf VaTlM ftt IS? tt iS»j*C" Of 

<J«iijk>*pfee£*feti sMfi « ntfatto. 



v.* 



5 2tlt&fe*&fc*Mkrwf4iie*c*ft 

Tfcrcc 2*1 i brt-Jtcc mscrosequeoccri arc cascaded together w pontic \2-ba addrcuwf ia peb r ht > 

. The sett m«ft«ddfe*» fan ^ fofined b> «*«*£ dM of-ibe *bJkj*?stj ntetnodv 

A bfOtftfrmtai 

The ncxi imcrcsd(lfo» n th: v currcii! m*ero#ddrc» ♦ i 

8 l.nuindiiidiul f<**«p 
:__■ — TtoneM^Kftia&rew--r*MKttfc4'to fethtft- thcAtrtfc^ mttf«<r!M*(K-l**. 

_ .\n\ fifKruwUm» » puf>$*d ff»jm the ...riaefc.. I3iifc_flKi!Mst ..K j«wd T«_ ^«r^JM(„ 

Mfimwiaie* 

: l> i fl-uodtityA*! J «_mp *od Path Sia.k 

Tfcc a_vl* » pwJkod *»th ;hc Hi«i *«hm«»«! wiWf»«*Mfcw. it c. cur tern mivnuddrcv* < i i 
Tim method * w*c4 <<» ivbrovtinr nary 

fc 1 oa o rtw nat Jump 

If it* MfectfwJ cnadrt«-R •* tree, the «c*t m-cn-add**** ** tpicif-ed b* fcm in the _t>rrcH 
aytnsftiitttfifttt If it* *faanf-ed iuadHw t_ fahc. f!_c am n^fivddrtv. ?-» {tic current 
mtrtojaleVc*- • 1 The pzftaufet* wiftfiUi-utt it* fee IcxJcd N M*tttad b> &JU m it* 

f Traps 

A trap as form of ratcfofvevram twcmtpi A trap roqued & federated H enable tfac micro- 
oak w tcrvtot a I NtfStlk reqocM Tfce trap jddre** * * function ** the f>Mf 3? rcgi**er 
bcrnr. *uw«d afrrf wfictfacf tbc »ctx» o cithc* a DATC i* <t DAT? v>v*c 

T1iefa^o»s^wiceesca^«i«^BsJtefeeftil7 j/<« tffay <Jr# n»»c* tiw d«a «w^oe (or the n«t 
mjcroowrueaon addrtaa Tat aticw aaqa e nce wBtrot^gie »H fotim mmmm&micenihiH. 
E 1 i 6. E S 1 5 } a by waamof Use iu*crq**cises*e control wh*k OK/miODt^iisflee control t*sav«r ittd by 
bus en the microiord 

The ALU aaacbtiu code reg__-*r nMmi to tiae fc II ? aatc itftay it c*oofcad wtth d* ALU «*od*uon 

opdeaai-bee4-dofe*e*c?c***faipect&b^ 

cafttf-dteatto^-dtiowiAfte* 

negative, a&d there ss * carry -m_t bit ftojs U» ALU. 

« Trsf t*m#k 

A trap ft * forni ef nu cro Beo ya in taterrttpi When r CfH. »c«»e* the <5Mt O vu ihr I Ntfit S 
(DA TO e«4 OATIi, e «««« «%*tf«M»B***!im oU*tc* the fet{tM«ied 4aU (DATi) and tMna«n thv 
data to the IJNlSfS. m nocttiH the daw Crwn the INIBtS (DATOi Tit m«craubfwtme m«M 
fetfmnd very t^ncaiy to the L StfiLh tm$»mA A tfmo « \bt autotrailtc vectunaf of the fflKft^ftigiSin 
to j ^eofn; wtbrootmc to «ioi> ihe t NIB4.S rajaeM 

Taefe *« oal> oae trap ***** Tfee ooct *re*H< of « ttap m tmn^) iraifeBamtt tu the code ihit n bem^ 
Uaaasd Wlieii Um trap o«ak » «i*#urta^ aiMihcv trap taeout «cw A .^ja^rjp wdc caa dtutbk 
traj* w certain fttncttun that nwi not be trapptd can be perlurmod 

ltettap c ni <j^ ttitBfaaJtoBi04ooittawaifaffofl BwwrfioaiwiBtwf nNmo' 

«jM#MenlEII6, BUS, U 161, i^eJMamiatjllip»f4att<Si 12. EU3);partofUwUNlBU8*liv« 
wcttiwy (E I04K md biU in ihe wiefowewd to paforoi tbe lUfietkw. 
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9 tea I/O Statu Rtfibte 

The data I/O uaita *$»*«.' ttiouim the to**? fi« ha* «* the roctocontful wort •*&**» tor the trap 
rmUM« r« low fi« bowrf th? addft»u»mtti of the I NJEH ^ addro* btU (4 1) and tfee LNIBl S 
lOJttiOl tet 1 1 

ID 4 * 3 M k&b&w ** 

The 4 * 2 HHrittfteKf* rfrtctwtae t! the t*af> add**** from the trip griirai'* j* tl* addr*m fn*n He 
291 1 *w-%fa« KHCftfteqtaouccn. t* t»#4 fof t*w? m%\ adsrtafr fur the natr-xawrd «oie if a uap eddies* 
i» pradaosd. Use 4 * 2 muttipteiei force* addra* bm ( 7 5} to «ll •?*», nad & muhirfc* »a the hmc%4 
frtc b«* from the data I/O tfaiai rtpMcr la ad&uun, the four mud ugniffcant addraa bits (which 
ace <w» fit**iatcd}. arc furled to o£*» o> p»B*tt$> *?*»!***- 

2901 M tcrap f u c m tty Mali-* NW and wwmipi transfc*. hot Uwy err com^wed by ««* array 
ksfjc twrciwafs 
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figure 2! DMF32 Hardware Overview (Shm 1 of 3) 
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12 lmm(SS«(t£n 

Tb* vmmrvp cmmtry wHm i*w DMF >2 tatarfj** to h«vt** * b»* mtmm n*c> u*« pw* **• 
ten-?* i ocfor w ih« CWj Art* ti» iMigft«k k*&* U* »««**?« w*.:t*n «to ihi uiw ^ *«uv* 
fv^rt tte i«rn«^e v«» U* MH START fca to mwu** *** fc»* v>cte. 1*e cMeu^ to&* tfrittftul lu 

1* tiiivr -uwitil «arcwto a****'* «■ UWJ52 *6**fitu! .*■ ***|Xu*.i t* « *Uv* Jffvtc* 5*> u UNJ'JU* 
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Figure 2-5 DMF3Z Hardware Overview (Sheci 2 of 3) 
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Figure 3-2 UNIBUS Master Control Logic 



*-i 




I ifu/c 1*1 Maucr C omM I SM J km 



3-10 



3JU Mm** Bwte UATQmG&* 



I COMFCi H»appfacdtotbeinast*fc©iitro*FSM(EI04MfCOMFCI His asserted and COMFTX 
CO - 0. a DATCXB) it »obe performed. The nutter control PSM < E 1 04 ) ttscrtt COMA ENA BUS 
ADR t. COMA ENA MST BUS DATA L. and COMA TX CI M. The muster control FSM 
l & 104} now mm* state 2 

COMA ENA BUS ADR L n appUed to the UNIBUS eddrew drivers <F« 7». E*I. £100 Eavi 
COMA ENA BUS ADR L enables the UT^BUSid^tw^vw* T^«UNIBLSoViv*r5isscrtthc*tivc 
device address, wiMcfa wes previously loaded by microcode 

COMA ENA MST BUS DATA L a apphed to the shift control I E 104), which causes the shift contn»l 
I E J04> to«»crt COMA TX DATA RD ADR < i 0> H mdCOMA EN A BUS DATA L COMA TX 

DATA RD ADR <\$> H app&e* addrees 00 to the TX data RAMs(E37. E2V. £50. fcJ0» COMA 
ENA BUS DATA L ts applied lo the UN IBUS data drivers (h 4 V. K5I. EJ6. E28| to cnebic thctc 
UNIBUS data drivers. 

The mister control FSM eaten wart states of 3 and 4 On eoterms state 5. t*cnieiWcoouolFSM<EI04) 
essens COMA TX MSVN U Refer to Table *-5 for the truth tank of -J* nmstcr control FSM(EI04> 
COMA TX MSYN L is applied to the slave device by means of the UNIBUS drivers BUS MSYNLr* 
apphed to the slave device to request the sieve devtoe to accept the d#* {BUS D< I5*0> L) from the 
UNIBUS (tea driver* 

feito$.ti»is«st**coJitt©if^|£!0*i*«i^ 

snfanns the master control FSM ( E 1 04 > that Ae slave device has cocapsete<t the daU bander. BUS SSYN 

L »» applied tc U» m»w witrd F^M(E JO*) by meess of the UNIBUS driver (EIO*} enddtehewma 

fl9>flop*{E I0KEIO2) Apptvme, the deassettau COMC DSX RX SSYN H totbewtasterconuolFSM 

<E!04)cimses the master oGfltrolFSiiElfjemdei^sertCOMATXMSyNLandCOMAENAMST 

BUS DATA L Deasserii** COMA ENA MST BUS DATA I remove* the date frora the 

UNIBUS. 

The nwe^ con^ F3MtEI04>ca«jsm wan stem » and? On enteral wan state S\ COMAE IV BUS 
ADRLXOMATXC1 H.andCOMAMSTREQHaredeassened ThedeaaerMdCJOMAMSTREQ 

His averted and anpirndtothe Jtaster control FSMcEiCMh»4i^c*^e*iheDMPnimerfi«etore4in- 
gttnh but mastership by dnasserhns; BUS fli&SY L 

The matter control FSM < E 104) toons m state 8. wntfmi for the micro code to de**se*t C OMF NPR 
START H When COMF NFR START H is deassefted. state is ***** 



Ml 



*&m$* Mart^O»rtf»IWM(EIS4}TwftT«tt# 



0fcU 




TX 


N*S 


RX 


ST 


TX 


SN 


SN 


MS? 


TX 


s* 


SI 


m 


ST 


TX 


m 


£N 


mm 


TX 


S2 SI 


mst 


ct 


co 


ztm 


ssm 




a 


AD 


DAT 


ISBQ 


MSVN 










Ci 


AD 


DAT 


$m 


MSYN 




x 


X 


X 





X 


X 


X 


X 


X 


X 


X 


X 


X 


X 





X 


1 


1 







! 


Xi 


X 


X 


i 


X 





X 


J 


_ 4 





_* _ — 





t 





-0 


X 


1 


i 


-o — 


— 1 — 


~0- I 


t 




X 


X 


I 


x 





X 



















i 


X 


i 


i 






X 


X 


i 


X 


t 


x 


1 






i 




f 




t 


X 


1 


i 


i 









» 


X 




X 


1 


X 


I 






I 








2 










i 






X 


X 


A 




X 


2 












1 








J 







» 


i 






X 


X 


X 




X 


) 











1 









4 










i 




f 


X 


X 


X 




X 


4 












1 









5 










i 







X 


X 


X 







5 







9 













5 










i 







X 


X 


X 




I 


5 







1 













6 







1 


i 






X 


X 


X 




X 


6 











1 








7 







1 


i 






X 


X 


X 




X 


7 











1 









t 





1 


1 









X 


X 


X 




X 


5 





V 







1 








8 





I 


I 















X 




X 


i 


X 


f 






1 








9 








1 








X 


X 


X 




X 


? 












1 








to 








1 








X 


X 


X 




X 


to 












1 









11 








1 






t 


X 


X 


X 




X 


11 












1 









12 








1 









X 


X 


X 







12 





















13 








1 








X 


X 


X 




1 


12 





















IS 








1 






} 


X 


X 


X 




X 


u 












1 




a 





a 








1 






i 


X 


X 







X 


14 












1 









i 





» 


1 









X 


X 


1 




1 


14 












1 









14 








1 






1 


X 


X 


1 







14 


e 









t 









2 


1 















M2 



343 imvn Matter Device DATS(f) Cyeie 

Fc*tf»DATl<Pjci^<COMFCIfcfac^aaeertedkUicinaaifirc^ 
-J»«^9,TO»^of»^fio^teawffl«DATO(0)cyckO»««wi^««ft9 T d»ffl*««<:<«m«^FSM 

<Eifr*)i»<»uCOMAErtoBUSADRLt©«*ibkti*U^ 

awin*llKm*iitf fi«HroiP5Ml£i04)*»eraC^ 12 

In state 1 2. tbe matter control FSM * E 104) wart for 0* *lav« device u> ,*t** BUS SSYN i. Tbe *»e*e 

de*ic*a*i*mBUSS5¥N L to *^c*mti*DMF52 listerias 

UNIBUS BUSSSYNL*api^toibcf»a*^coi«rdFSM<E104>bymeafi4of^ 

»dU«d«kew^n^nc^(£f0i.£J02r8USSSVNt(rOMADSKRXSSYNUi4d^»^M»dtc 

the (xxnomauonai n«rt of tbe slave I/O FSM <£ t04>. wh*cb cause* tbe Uave I/O FSM <E 104) to afctert 

COMA MST RX DATA REG CLK H COMA MST RX DATA REG CLK H clock* tbe mailer 

RXdMirefistmfEfcS-EWioti^thedata'BUSD^JSQ^/fro^ 

master RX £#* mpsim- by mean* of UNIBUS receiver* (H49.E5i£36.£2S) 

E«**nii| **t* I *. 0* »a«*cct^ 

CGM^XCOHUape^totheifteHeTCom/olFSMlEI^ 

»dca**e^)w*uj^psrfdfre*dor*DATfPcycietC'^^^ 

OATI cycle «e* perfcneed. the master cootrol FSM (E104) deamn* COMA ENA BUS ADR Lead 

COMA MST R£Q H. and eater* stale S to terminal© U>« cycle 

if a DATiP eye* wt* pevfamed. die matter control FSM <E 10*> perform* a DATOJB) cycle. After 
COMA DS* RX f$YM H dwwerw, the raeatar ceestoi FSM { E 104 > aaaeru both COMA EKA MST 
BUSDATAL«^COMA7^aH,wbaeCGMA£NA8DSADRL»»*t8a»ee 
cycle The matter control FSM < E 104) eater* state 2 to perform a DATO* 8) cycle 

*J UttfaWS INTERRUPT U>G*C 

Tbe UNIBUS Mtamei tack enable* tae DMFJ2 interface to become a UNIBUS raa#er to perform an 

uueimpi opcfauoo The UNIBUS interrept iofs wanastt of the foflo^iiu 

* l«er«^«aatft4FSM|fcl04)-c«utf'4tJt»SRQcie 

* TX data RAM* <£*?♦ E29, £$0, E30) - eobat the totem** vector 

* BR prK^v*witcfe pact (£77) - ideas ?a* BR request ievet 



Bidowumiata^tiwBRcycif.taaBaswoBdeWadttaeiafcerr^ of the TX data 

RAM* |E J7. E29. E50. F50) ftvwn tbe bu* AUc ibe aucrocod* verifltJ* tbtt the COMC INT REQ 
L u* deaaaertad. 

Microcode inkia&es ■ BR cycle by eaaarbn COMF BR ST ART H &om a de***en«d woe !i COMF BR 
STARTH i*a***r^&ratbe|*ev*om!tf[«^,ti*ti*^^ 

<»o iBJcrocycan before aaeertN* COMF BR START H tf&m Tbe macrocode abort* * BR cyck by 
e*a*eemne, COMF UR START H. 

8*fer to Fi|»r* .*W sod Fifure ^Sfwa*fo^*a§de*aii**j*<>f tbe UNIBUS mtamqalosst 

t»aiaa*tfa%a**crecod*a*ti**ttC^ 

ka**r^coairtrfFSW|FJ04>a**ert*»id«^ 

Th«U>ffiHJSc«*ro*|£9i)a**erts8U$^ 

B*|wwrtn6»m^oa^lE77) Tea BR enemy ^wawii^ecairwiiaa^BUSBRXL.iUSBGXiNH.afid 

BUS SCJX OUT K bom *e UNIBUS comruUE91) m tdectad BR and BO be** 

In** ;.ta*Daa¥J2ii*drfimbt«erafertau^tytto 
ir^ MOTLeatf BUS B^YU A* tom^dHDItffJi 

mrimflEKMieaewfeCOMAENAVECl R«*Vu>TeWe Wtoibeimwi^coiimilFSMlEICM) 
ttutbiabie COMA ENA VEC L » spobod t» E i04 



* 



Mi 



/\ 




■r> 



mrnsmtt. 




CW*»«^M 



StHC 1 



«*jVf»ft* 



•Mtttttl 






COg*f ****t« _ 



fHOM 

*t«9tftffftt?t 



i*rt- 



M&* 



COUAAt 



■• 



COIUfX 

WtPM 






114* 



«WtAIW t 



*••*{/ 






MH»n 



tVt9**l 



■4 +* 



+**u*W~ . nucMi^v ir - i£f •-• — 



*A£& 



*»*»H 






^\ 



It 



$***?**« 



4mJu 



tt$4 






;V^C- 



t" 



*t6»*«v«*, 



,♦&• VOii" 



uii -i l i_--- — J 



mtM firttwaafcrni 









awe* 






ruwo 

•SCAf* 






*« 



V»* 0*»*i»\ 






WUKVA'U 



Figure 3-4 UNIBUS Interrupt Logic 
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Figure 3^ UNIBUS Slave Control Logic 
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FifBf* J^ aad Fi*#f* J-7 »&**«** the *l**e DATCXB) cycle 

|n*ut*0 wheoCOMCnSKVALADRL.COMCDSKRXMSYNH.aAdCOMCDSXRXCI 
M are w«md **** apptiod to the itiu i/O FSM <E 104 j. a DA TO tycie tfuto**** is ttdKated With a 
jMTQc?c*cM**g«fid ,dMMi«TOL-QF&tftfei04i»aa«feCQi^TRAPK£0HMrf»*itolwifc«M*ff 
}«ua <rfCOMD TRAP AC K M COMC TRAP REQ H it applied to the u«p k*j>c to initial* a 
trap fotfttfte 

Abo.(OMATfUPIU:QHckx**tiwdau<mtJKUNt8USi 

\£S2JrMt by »ca»of UNIBUS «co**«<COMN RX DATA « 15.0^ Hi. 

TfapmKnx^atttAtCOMD TRAP ACK H COMDTRAPACK H" wo** to thereto FSM 
<fc J 04 ) to mfone tiu ***** I/O FSM ( E J 04 ) that toe imp microcode i*» read Ui* data trap* ti* ***** RX 
dat4fefptcn<F52.F)8| 

COM* LS RD CUC TX DATA LO L. rwftoraied ** the o« u ap node, doc** taw NAND <rf C OML 
MWRvj7 ib^HiitoUwtrapACKna^^tlOirThttt^rtiCOMDTRAPACKHiarf^awi^ 
to taw rim l/OFSM< E 104) S*c*COMA TRAP REQ H » the pr**ct to the bap ACK ffep^op<FI0J* 
pnoctoCOMA TRAP REQ K fa**« aatenad. COMD TRAP ACK I .* <k**»erted 

Wtfhil»a*i«iiTet«'COMDT|WPACKH.Uwtla«l/OFSM(EI04)aw#urOMA IX SSYN M 

ami esnmataur COMA TXSSWHft<w*4a*dtotawb«t^^ 

<E!»9, COMA TX SSYN H^ a*j tf* UNIBUS (BUS SS"N Hi Awnn} 1 0MA TX SSYN H 

tofc*m* the bo* matter that the DMF12 i tfevface ha* tec*i%ed tbe data frum the UNIBUS 

ttm t*rt m*tt< r 4at*** tatataeru BUS MS YN t to tadwtte that the fc» mwtr drr-c* ct*»*dcn the d*ia 
WaikUtfcoajipam BUSM^YNL»apea^arftotlwtla%«tOl- iMby«ca»^ta*UK|||U&(8USMSYN 
U. UNIBUS r**i%*f% (CGMN RX W5YN U and the <fc*i*»u* ftioftup* iCOMC DSX RX 
MSYN H> 

Appryt*t§ the deaiwrtad COMC DSK RX MSYN H to it- ***** I/O FSM cause* th* ***♦« I/O * SM 
it. 104) to cfcaucfl COMA TX SSYN H The fattened COMA T X SS YN H fflfcnw tew bo* «wu*t 
de**.« that theDMFJ2w4ef<*ec hat coewiiajtd the dfttt tf aawlef CCMA TX SSYN H it app fcwd to the 
bu» matter dc**.c by mean* l4U« UNISUS dn**c <£l09j.«»dihcUNIBl;StBL<S iSYN U Noutt 
UNIBUS Uatc ode hartdinatrnj » o»pkte 

J4J Sam0ATtC><4e 

Fi«v#* 3 6 and Fee*** * T »»««/«« the DAT1 cycle 

In Mate 0. *h*e COMC DSK VAL ADR L aad COMC DSK RX MS YN M are awenad. aad COMC 
DSK RX C I H ndtatacrtsd. lac *iaac I O FSM IE 104) t&*mtc* the DAT1 tyttf by ******* COMA 
TRAP REQ H The tit** I/O FSM (£104* «» em at auw I TW trap laacrocoek toa«W taa T X data 
RAM»<F:29.k)0)»tttUhthkfaby4cufdattlua«ta«kacaluur«by -»aa*» ul la* a»» i BU 5 ^ ?0- Hiby 
t#Mfli««C(^4F tSRDCLKTXDATH' L N»it taw «wttww* «m*u COMF L4RDC1JCTX 
DATLOL *4mckciack*tb*k»**y%*t*<%**mkf>ihi T X 4aU RAM* I (. )? . t M^ f fry amia* U the fe«» 
COME L5RDCLX TX DAT LOL aatotktcti taw Uap Ai K rtip-fto*»rt 10 i» *fe*** «.*»*% siw uap 
ACK Aa^fka? < 1 10)) to aaaert COMO TRAP ACK H 



TI»COMDTRlPACKH«afa«iiadtotJaitlMl/OFtMttl<M) COMO TRAP *l K H«danmt*e 
tlavc fO FSM tkat ta* rasaanied data m taw TX data RAM* ca* be a*v«*d to dat UNIBUS Taw tta»e 
|/OFSM<Ft04)at*wrt*COMAENASLAVFRUS DA TALtoappry data to law VH !8U34a*aaaw* 
COMA ENA SLAVfe BUS DATA L it apedtad to E I04, »«xH prod**** COMA fcN A BUS 
DATA t COMA ENA BUS DATA L it applied to taw UNIBUS dmen taat apply the data to 
the UNIBUS 
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Thetlavtt/OFSM(EI04)cnie#iUau2 The ac it tttic.tt** 3. »•»•*«*** Stale 3 pro* »de* the time to 
i|^H^d««swilieUNI8USb^nrttiiea**et/OFSWiEiC«»*»«mC0M4TXSSYNH The*la*e 

l'OFSM<E 104) e*»eruCOMATXS5YNH.CGMA IX SSYNHi»**»4»edtothcm**Ur device 
by mc*n*nf the UNrBUSdnvrtv(F.109)«Jdthc I NIBUS(BUS SSYN L) Tlie Uav< I/OFSM(fc J04J 

u now tfi*tate4 

rneater device ilea* *rt* BUS MS YNL u> indicate to the DMF32that the bos master device eoentdcf* the 
dauuen*ler complete BUSMSYNL»ap*^toihe*U*et'OFSM<ElO*)by rr*amoftheUNtBUS 
receiver* <El(W. COMA RX MSYN Li Mid the d**k*winsm*nup*'FiOr F102 COMC DSK RX 
MSYN Hi 

After the itavc 1/OFSMtE 104) detect* COMC D5X RX MSYN Hh#*n|4e*u*rt»d the Usvc I/O FSM 
1 fc 1 04) deeaaeru COMA E NA SLAVE BUS DATA L to remote (he dale fro* the UNS8US tod enter* 
Mate 5 Neat, mu 6 •* etoitd Stale b m ■ wad Mate that provide* the ume to remove the data from the 
UN1BUS before COMA TX SSYN H a deaaaected 

The oave l/OFSM(EJ04)deaa*en*COMATXSSYNH*ndCOMA TRAP REQH The dctftaerud 
COMA TX 5SYN trworm* the bat mrwef tevice thai the DMF 32 mtarfece has concluded the data 
iraiute* COMA TX SSYK H a apfmed to the bos matter device by mean* of the UN18US driven 
tE 109) end the UNIBUS If JUS SSYN L) The *i*vc I/O FSM tE 104) «Ker* *tate to complete the 
DAT1 cyck 

I AA Slave DATIF C, *** 

A OATIP cyck t* a DAT! cyde followed by a DATOlB) The DMF32 wterfece we* two tepa/au 
UNIBUS zydea to perform a DAT1P After aatertm* COMD TRAP ACK H, the trap microcode 
ciamme* COMB REG CO H to dittinmitih between a DAT1P cycle end a DAT1 cycle 

If a DATIP tycie <COMfi REG CO H t» ai *rted) » to be performed, the microcode eascn* COMF 
INHIBIT PUP H, enable* trap*, and then jwnp* to ■ wait k«p The DATOfB) cycle trap* to tins *M 
loop r OMF INHIBIT PUP H tt eaeerted to mmbet p«*lufi£ the oac* when the DATO< B) trap occur? 
The DATO(B) trap code clear* COMF INHIBIT PUP H prior to returning from the trip Nsde 

34 TRAP LOGIC 

The trap kjpc circuit comistt of a trap control FSM ( E II 7), multiplexer* (Ell 2.EU3K data J/Ouatu* 
renter (E90). and rtptiw CO ritrvfiop interna) to E II? 

The (rap logic handle* the trap repeat* and trantfer* control to the trap routine* The trap control FSM 

(EIHjciraohctttrytothetraprotttoiie*. 

There are 32 pmeibfte trap addre**e* fangs** Irom FEO to FFF (hex) 

3 J. I Trap Control 

Theuapco«trc4r i SM{EII7)wirmi4*thetrBp» COMLMWR* 25 24 H u applied to the i rep control 
F SM ( F I ' 7 ) to enable trap* nr doable uap* dona* / DER nwrrui04in»ctk)rt- Refer to Tabic 3-8 for the 
COML MWR <25:24> H bit coftiltiif«4ton for trap control 

TnWeJ-S Twp Control 
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l-ll 



disatteirapicqnaBaBrfnfea»ttawyftiilhe*tra^ 

« performed Tke nucrwnitnicUoa that dwables trap* cannot be trapped- An eaahk liepA commend 

CIUOkI tl3C tl SOS- 

COMLMWR«~?5>HnaU)app*ie*toihetripc«a^FSM<£intR Thcfmpco^ 

vuiFSM<Eli7)decode*COMLMWR'7 4 J;»Hto6*e*iw«ifaD£^ 

Uunnftputtcnip.C'(>Mnt>i-K fRAPRf QHbippb^toih.-if»pcoiilfoi(En?;»U>il*»<*l*U»j>* When 
ihctrapawitrotFHMfl 1 1 7» »^^OMBTRAPL,ao»cr»fra#ii initiated Refer lo Table 3 9 for Uk 
inrtft table of th* uap«*«tr"i FSM(EM7). 

The Ma*e I/O FSM ( t 104 > tftuaie* the trap faqae* by eaeeruiti COMA TRAP R£Q K aarf apply** 

COMA T1UP R*-QMiod»ffn?FwjBe«itla>ftopiEt03> AttaneT200< OMA THAPftEQH»otoefcorf 

i*o the tray re<|«rrt ftp ***»<*" 10J) TVtrepr*»^fhp>flnp<FlOi*deea*w* COMA TRAP RHQ H 

«ndappbe»COMDDSKTRAfRF0Htt>tlieu«pcoiiirolFSM<EU7i Apply m$COMODSK TRAP 

R£QHtouVtriipcomrotFSM(EIP>eei*%«thetrapcoiio^ 

mr nocfueyck tf trap ****** FSM < H II 7 lis m the eneWe trap* rtate. Refer lo Figure 39 (or fcao control 

F SM I E 1 1 7 ) **** diagram 

3JJ Trap A4i&ft*aas „. 

TJi«trapco«ro4FSM(€ti7»i»s«mCOHBTaAPLtomiirtteatrapvy^f COMB TRAP I » applied 

*»th*ffl*feple««*Eli2>;n3*to**tothetrapBi^^ the rank 

tiple*e«fEH2,EH3)cat^theawtepkaeTi<EII2.EU3fte 

rather than COMB 29] 1 ADR < 4.-0> H from the *akroseQuenccr$, for the low five btts of the next 

mtcroaddre** 

The date I/O *a*tu tepatef «**h»* COMN RX AOR <U: I > H from the UNIBUS receven and 
COMN RX CI Ha UNiBUS «***ot fcu, from the UNIBUS recemrt These f»*e bdi pro* ide the k** 
tWetettofdwwtiwcroaddresk wh*k the mafeipfe*eet<EI!2. E!i3)aaaeft the ne it higher three b*u 
I COMB MW ADR <7 5> H) The three *n©» «j»»e«* bK* of the inicf&addre** ere produced by 
COMB TRAP H beta* aspbed*othc mtcroaau*c*oef<E 12 J I COMB TRAP H force* the own** of f J*e 
microtc<toencerlEI2l)totmtatethigtM Thai, the e*e%en b*» of the neii twcroaddnsi contwt of five 
lower bm fraea the data IVO ttataa raajeter |E«0>. the aeat a***! three tut* are from tfce makipieien 
IE 1 12. EM y. eil ta*h>. and the mot* tttnifcaftt three bns are from the micr o s equ t nee r <F 1 26; ail 
htth) 

3.JJ The Trap Realise ««-«»*•. 

The neat fmcroaaatmctioa tu bt e&ecotod » the fir*i mK*ute*»rw^* ofthe trap rowtme COMB TRAP L 

i»aaw ape ea al toaV a » Mu > B i|M ee>ca ntEl26.f:M 

horn ^crementtnt The add**** of the marromttrw***-* tf #s would have Ue* performed if there were no 

UapuclocaedtaaotteH rer oprcfraaacCTintaTofto 

cycle The ftrtt nmiianairw tino of the trap cede, therefore, rxnhet the mw r o pr o y am aowrtt onto the 

oack Thw iwrumrtniction rnmt alaoj^^ j umpin g and iwaim thettac* 

adoaebypcrlonBiat ajon^towbrowtaieaiiCTo yi it reaffl B Pani^aUapop emio* t,tr*uap control FSM 

aiAoinaucairy eaten the doable uap uatc 

1 he UNIBUS recei%m apply COMN RX CO H to the data I O re***** ( tW) From the data I/O oam 
refute* lEWi. COMN RX CO H ■ caasaad *nto the reenter CO fop- flop bv COMB REG CO H to du 
unjimh between the DA1 1 and DAT!? cycle. 
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Tl* oBcrotffpMK* ooofoi t £ i 1 7 1 contrast Ow dmt 29 1 1 attatief^Mi t*vit*om Tlw outs^ to* 
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\n*\uif < OMI M** <M *2» H »" »fcc \\ 1 <k*wuu*i Oct.-** «.*f4.»*t r*"d**^« «HHr«ii m#iuK »»ui 
v*tM ;hc RaM Unit** v*i*h Tbc RAM ^ns*t !,mh.i crtfccf «u*-4*t*i% *fch« ui*m<* puMtw* <u*nfQ* 
VtSBi i* *hif!» down ooc puMikw tuminl t^Bt ike in$»»» dan to the RAM 

l*w g Mlvi h** i»o »»JV »»«e% i OMA Q \£*B H **d * UMA Q l^>8 H tfcc*c i»o mfmt li«r. ufwrjtc 
mhi-I*!} iu tine RAM tfeftct tinim i«*M» COMA RAM MS8H imSCOMA RAM ISBH ttfc«*«iW 

iiiiit-«|> iv %Mt-4<«*« nwde the rtfi»4cf a hbtlted » « tpectftetf *«aw* •** ihf 4«w «fw/»«i^( tec 
*rf tt* tp*& betftf •« *«p** tec for 4 *brfi «p or »■ troifsa fade for a %hrft tSo*s In tfar iw^Mt mode 
>hc Q tap**.'**! put U*nc* of the Q !*$»»** **c in-*Utc 



* ** 



# 



3.9.5 HAM anl A/B JLtfete 

l4kt ( OMI- MWft U Uiiio't OML M*R '.l.*.i:» H jddrovt^ t^RAMH*, ***fcwt* r**f**tM 

rc*fe ud a dsu fdc t'OMt MWX (II «> H ft*4* *m* * 4aU flic from ite ft AM mfc* tbv A Utvfe »te$c 

I OMI MWRH< »IMiK4dw«t ^d«Mrikrrtim5hrllAMiAk*fhtBUk-t» ^hcn hm* < CAM M\*R 
<l| K)H**K OMI MWR (!* |?>Htrcidc«iH»i,tWwmeJil<fikH.4f^4««wlueiBfl«l\ .iitomhihc 
A and B uutfteU 

Tht ckxt tnpitt (OMM TIM) 200 I a*arui* the RAM, the A and M Uihv*. «*4 *h< '€*>**' 
% he#w*c* ( OMM 1 1 Ml 2f»| a dcaucrtof lhr 3au Irum the ft AM vulpv^ *r« .»fT<*d h» ■ ** AM *« 
the A #ad B Uithc* *Jirn( OMM 1 i *> ft*> t i> *tu;ttcd, t**h Ul;i< A aud Utth bUufa the U*l <**u 
tMrrcd w ih* latchc* AwiMf < OMM T ! V) 200 I »t«Aor* < OMI M*R M i.\ M . tuM n- 
ctwtec u f*k »frt* u$ei*Uurt. «w drft*. *> 4* i- k i 4 fry <** Iumi hii B <M*Ati«. «.*Jd. *% *r*ticf» ~M\> ihe RAM 
Ifeu n <.-incfcc4 mto the Q trftM-rf *« ihc ki*-it«-lHfh ir^nv*** *rf *. fAtM T I Mi .*«i I 

7hrujaefa*KMfuflMl*eb4*<ltt S< T «) HUmilhiO^CUiwh p»^nk jnci*cmui tu-xtt** ?*<Bt S ? 0/ 

II *#p*1 *«»*<Kihe HAM mithcMrtfuldiUic f kv^l tturcdit?) T he < j Tftz%tc? *» j« lAicf'i*' *4#h*b»J >UU 
xmi\x that m> be mod fv* mvJii|4)/difcidc **pcfjiiuA«. i* »> tfjtj H;*V$in# rt-jpticf- •* j* .n j< ^ufrtuUtt*' 

*9.4 ALA hf#fty ^i^* 

T|«c tagh h**4 Al I cj« peffuifn ihtct b»«.»f> jitlMmtn */»d !i.< *»»0k .ffU»v4u .m :** t*t»ofht b*i 
input »Mfdi |R< 7 «i **d V 1 0>l Iht K injHil ficM ^ jpftod to j tt»«tiftfm ft.uiiif* Wf »lww *hr V 
***fv< f^M K4|»f<*«J b> ^ three t«fwt mttttipicxcf BihH <hr k jrtd N •n«hif«ctc*»li.iK j« whtbn vj(vW*^ 
^hjcft ^»4«U »* 4ffi»«S t^» the 4#ilhmeiK \iifK uim<- »h*.h t^ lhc «4*^wkf»' •** ^ /<■*»' *H*'w* >H^"*d The 
A uttvpul "f «ht RAM and ihr 81 S ■'«/ II *tt ipx*** x " *** * '"P* 1 »*n**li|*cuf •!*•* the S te|*t 
mttiiifAewr lu> !hr« npvi* ii^ Irom ibx A w<M *j| Ihtf HAM. «rft^ (ft*« ilv B imipm ** iter RAM.4«d 
i»r ffiim the Q rejtisicf 
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3.94* 4L! Pw d f ti oB 

Output* from the AH c*n be agpfawS aod stared us csihcr the HAM or the Q tt$*i*t . of can be *{rpt*d w 
4he &* Appiv»f COMt MfcR : 34 *2; M ic iV Ail dwttn i iipn decode curort cables one of t$ht 
4«*w»i»m tc be selected Tebk 3 -5* tat* the dfittiMaoe ttfectiOA «4« 

Tte three vt?i« cuMro! tirtuti » ea*b*ed b> the OER/L5 read detode c*cvi ovtpv*, *hc* tWt tomrol 
u^ul n <k*ucrte«t the Jtai|*t* of ifee three »utc ccertfd ctrewt «t in-tuw diuWrd The oyiput of the 
ihrec siftlc coetiui u ir-«Utf diufebd *heftt»«f ihef* * * D£& f**d m*fe**wtKt*;* |i e , COMt MWR 
OJ; M COML MttR .:?] H. udCOMl Mlfc'R «V H ire oil **crtetf* or « tS KD nbcruiArtrvciiaa » 
*Wt«* peWar med H < MWR '?.»« 4«t«nc4l .M*»COMM TQ~ *Q H (fe**Nei the **rtjiiit of UK thrac tUU 
(Ofttfr*! ttrivtl 'roT" lifftf ft) (ti I Mi 

ihc:m tl «p«J«s«ii»pie«f idea* elfcjf the *Ol.m I *rf I* RAV-* |hf Al I .*tpvi..C <HU MWR 

<** O II be*** jPT**^ in »Kc M ! <Jfv4*ftitiM»« tte*«*k trfvUti *.«<#Kf«*t* the dr*t***»**« «kiJ«» 

3.9.7 C**#»9* C*4« 

The *i***?Uu« cube rtp*t< i 1 1 1 f ,»*» ih*MU * ** A L U oo«d*io«©Qde**the«idrfc«hcydcifCOML 
MWR C i-- U *i «*M»A«i The mad*** «oxSn are <kfe**d Ml Tftbte Ji 20 
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3.!* UOCAL STORfc CONTROL 

The hxal More control c«rrwuy cnfmaucfkicaJataret twn 1 K * * RAMi. fc 1 29. fc I >0).drc««kM I* 109 ff. 
NOR %*U\i h I 32> mvHjp***trv,t fc«5. K 106, fe 107). proem r*fi**r< fc<*5. J: ¥4. fc*2f, mdt/cct addreas 
rrsmcf <F55t. AND ja4r*lr:97. r W. and TX data RAM* tLJ7, k&, tl?0. fc ?0| 

in (Ac am rucycle. lu».aJ ature ©o*t*\i*c «***/> ca» »ead data <n» the ***•* ifcrf* uHu » »oria*4 rcgjttet. i* 
*ritt data <rom i «t *%**!* rebate? v»k*ai *u»rc The DMF32 ra*cru**\,:ttteci«f* c*n*wrf {*riurt*i read mod 
iffy «ntc cycle* to aftd from Oat Wfcal aaoie 

Uriel Uj r ipu e J 14 lurtlwfoCwuif dewriflUumirfttekKfci *i*t » met Section 3 10 li.kswliuwrfiij 
iVevtx** 3 11 2j. local *4oee add*cU4ag t$&t**t 3-JO.3j.aiid *pe*«l locaJ *ioft ittrtrvsliona (Sctta* 
3 |0 4f 

3.10.1 Locaal S**re Wr*** 

( OML MWR 7 5 H;i>ar4>4*du.ihedrt.<«kME 10*) !f COML MWR- 7 « ii«{uih lOO a 
k*ai tt**t »nu mun*i&t/t«.-t«»a a performed When the detuier * t IU«| dftctU * k%al u**c «.r»c u< he 
peiforn«d.tticd<cudcr<H0«>»aatrti.rOME LS WRIT* L.COMfc LS WPHt L iv applied o> 
tne NOR *at*% iH >2>. at i»me COMM Y Ml 1 30 1- »oh COM* LS WRJTT L »>*eited &<<«h WRJTT 
ff- NABLL and C HIP t-.K'tftLh u$**h we attertvd and applied to I he fecal Ot*c to pcffc*m the lotal 
aim c *frtt mtctt*nttn*tian 

3.19*2 \m& Start Raad 

MLMWR- 7-H»*aji|>a^iotheNORnaic»lFn2> Whe*t OML MWR ' 7 H it de*M*nad. the 
NOR tain (M 3?j aaierti md appbt* CHIP FN ASM: v> the k**J *U*t to peifufw a local ***** 
read mftCftufwtntctMja 

3.19.3 La*** Start A**«a***« 

A 10 b* athfreat »% waed w> addrett the local Mure Ih*?»oi*ow rriparfWaot aaadro.t Mitt OMl MWR 
25 24 H)a#«at»pUodu>ia«muHjfPieieri<t:%.tl06.F.l07j COML MWR • 25 24 - H %elect% the 
Adrfretfc u**#ce fc* Uar loca! Uure Rrlrr U» TaWr 3 21 Sur !hr k*al •4*rfe addc«^^ mnm k«le<:t»iwi 

Whr*COMi,MWR- 25 24 > Hev**t**»***/ 00 ^ 01. iWflwkis4ca«fi|tV6 r l06M0?)**kct 
COMI-' IS ADR ^70 • M ffoaa U« Maaarcvt adaVrai r»^atrr<t55) lor \ht to* t»tc ul *a* kxal aUirr 
adi!re*% Ife* add*e%fc wan iftttrtiU) additu the rif>4 512 JntaiK*i> *rf tke Wical Uurc Rrle* lo J i$\*mc 
3 l< 

WhroCOMl MWR- 35 24 >H<aattal*- 10. tiw w n h a yl t acni HM>, t-. |0», H07 > aeaw* Uw k*» byte ol 
thcV^.tM«r«a<a>r%%fnimt«oaoMrce« Thekj*»Ab>to#ta»a*d»»*k7i»brt»»»< OMl MWR * SV It - 
if »fcu il* lug* n*Mr » iram Oat |aw«a»rr«iiaTt<COMr ^ PROt * 30* Ml The addmi dw iArt ia# 
256b>^pr.itr^H>acc^*lnw a^ »Btoirfl6Uy1at>»ach lajefWx^atff^iUflC OMff- PROC J-O^-Hi 
adrffrvact a particular 16 byte acptatfi#,«luktticftJM»ac(COML MWR l IV 1 r» ' H ) 4J*rwt»> addrcaaaa 
each *4 Oar 16 bytra «4o*« the aefmeof 

!M OMl MWR- 25 24 » Me«|i*aH II 0w nticnjeadvl COMl MWR - 21 Ifc * H » pto* *fc* t^e fej» 
byte »rf U«r kacal «urr addmt Matniimirw.t«u«M <fcr*c0y addr<m Uk* 2^ byu w*m«fti of the iucaJ 
iUife 

3.19.4 Spaattl Laxal Hart RaaW l a m aa HaWaa 

Tm*»pe^ialK^ala4ur«ie^iaM#^ciajMaieMaaa1Muapruuiia«a Wbbu COML MWR- 7 5 -Hoiv»ai> 
cither "010" i* ^)l I * loca? blurt* data n clucked mat* one ol the l*o ^axtal dtacrete eaatraal ra gram n. 
(ff:)7, t2V F50. r 30' If COMl MWR « 7 5 ' M axfuaU 010. the ^«od*r (ElOf) a*aert% 
COMl LSRfADCLK TXDATALOL COMr I^RfAUCtK TX DATA LOLiluaiaUitai 
*uhc data miu iae U»* hyie of TX data RAM* < t 3?. h2v. 1 50 fc 30) COML MWR ■ 1 7 16 - H 
kjKttfietthe kKatttw in the TXdaU RAM* 4 1 37, V2*H. » few Is *fc i*> be loaded 



4. w 




Figure 3- 1 4 Local Store Control 
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If COMI MWK • * 5 • M r**H til ! tur <*«*r* <* ICJ»J »vvn» i OMf i.S R* AO l*Ut TX 
irf the data RAM* COMI MWR • II 1ft - H sprvifK^ibe kvaiwft !ft it* 1 X dull KAMtiiiSO, 
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J qt»*\i * ifc IX lifcili R -\M XcfMif *iJd****i«J 
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3 11 ft£ClUft B&C*£T£ EXIUSAi. RtdVTOS KAO/WKTS CYCLES 
Micfmode executes • D£R m*cr««if*«*» 10 ««u * r«»Ur ducreit renter fDERi Each rtptki fas 
Crete c«icr»i rrp»ier » either read uf »tiie urn* V. hen COM? MWR 05> H * tetwsnvt * DfcR *mc 
,H«rtoem©d.»h*ic.7COMl MWR )>H;taJM^ed. a DER read * perianal COML MWIt '22 I6)H 

ipetiftci the addrt* of a vWrete regiuer S*ace there u* more «ddraa& thas there art pfc>ucii ttpsAtn. 
*r*M \A \hf 4f*cft4* tt$fUtn f&$s&4 «s myhi|ar addreua. Ahcu 2 rEad^aBaj of **:l£n*i* itpti£f \*ft 
k*ie the tame *ddrt%t 

COM! M*R 0^ iM determine* hrUccn a icfd«f VtR *.?*.Je-w a >km '<«Jy *f.ic,. v k Client OMl 
MVtR OMl » •ucned.i regular DiK oC*e i*W turned *h»ie«f COMt M*R ;;, H s*d«*»*rte<J. j 
%»«» f**<t <rf ~*t* iH'Jc * performed Refer u: Scx::ys 1.2 far the dcacttpisA j,£ x ±fer* ftitd uf *fii£ 
vtC< 



• 



3 lit R***bf DfeerrK Lxmmi ftagtottf Um4 

M*t u r ifufc * ! "■ for the foib»t«| dc*a:r<w* of <*e regular Dfc R 'e*<l 

I he decoder tL K>t<) decode* COM I MWR * 7 < Ht» determine it •1>I- Rfiiam«»<hMM>»n*i« 
t* performed IKOMLMWR -.7 5 -* HcqiMft Mil. then decider ifci 08 |»icrt»COMt DISC 
RrfJ R;W t »h*thit»ppUediod*4»udcr<t Mj. LM.tiUj With < OMfc DISC Rfc'5 R- W t, 
COM4 MWR- ::- H(DrR«4uiM .^CUMIHWR 2J IflOE.ft lead) a-uned. one of the 
«wtp»u itf the -i*t«d*f |F«0. |J4.EUSpi»»crted. The addict' ,'COML MWR <;: \V> H) 
*r led* (he rvtpwt of the decoder i t W>, fe M. fr ! I R }. that ** 10 he »ui ted Rater to Table- 3 22 for the 
**Kfe** *ekUn»* vf t«4 dtfcodcMfcfcC, £S4, hUsj Tabic 3 2i i\ihc f>£R read reciter may 

The ecabfe **it tCOMad TO H* Hi of Uwdexudrt <fc«) .r M. t Hi) pme«i»ihedevuder. EtO EM. 
Hi8) 'ruin aitcftttg aa uetpet at t«ae Ta50 Tim pet*** a pfe*K**i*y efttHed tnmtea^iito return 
iuihthafcZiiatebefurfa*wtht^rei»«cti»e«i*W Thewtp**ufdtx**fcMr «0 f^ M. till) are apph*J 
u» the read «**> *5iv:*efe e carnal ie#ster* *a a* to ^u tfc& c^rtatita id ihc rcg^ur JtffiClly <»to the fcu* 
'» fee 15 f?*oi 



• 



1 ' ' *-. •* 



■a:.- 



Tr< dau mUtte4ewrkil:''2.4i.4^ 'a». uxmbtii^ of eight 4-to- } multipk*en. i?t »ed to muitp** m b«h 
currnji jnd ifiternal wg<uH lo the DM* 12 The etgfc! o^iput* from the data muh»p4eitr (t'';.4|.42 ? 4> 
art 4pp»cd to Jhe data muit^fcef rvgsuet (F 7 U *h«: s de*ic-- ihc Cighi tr.ffcU The data n<ultipkwr 
«vr»'-er <f Tii t »vK*ke«Jat hmc IOMM T 1 *O^O0 t u lhal UlMl. M*R Mi T H veu up the d»U 
mwiupicte* it ": ■*! ^*.'*4j v*v m^r^ivie prwr to r<M-ng ,n th«: data rnvlnpktc; ?<giuer *l "\) ^ hen 
ii*i,n$ 5 n *rvi?f ffafi me b*lc ii*s& the dafj miiitipk^i *l *;.41-4^."4i. pipcS^njf >i« be fcitC** Relef ! ' 

IK * MR N ^Odrci« >«iKhe* .y ;-J««^ >> *»*«.f **> *nd the dat^ «mltipkur rcf»u* «l *i » af< w*cd !•• 
rcjJ <r :»x- *iii*c* *■* the * *tfBI S. Jfr*- **li^*r* I*«* i» d< r «e *• >Hat tNr mKr'*««k un Jctrfrntnc ifK 
t MIM S addfr%^ tM iht t>M» »; «» ,*- d vi ' *m!-»i ai».e** t^» it**H a» jvn ^ the po-d «r »<« te»t 
li* I NiRt S *44u~ i»iuhe* ait r.-J J; x.*; ^.i a£ a !*&* COMI I !> \DR O tt* H J*kstt *h»th 
I MBl S »»iUh bit ik iu he rr^d 
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Figure J- 17 Regular Discrete External Register Read 
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( OMf SI AVI RX DATA HI \ V\ I 
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( OMI MM RX DATA HI I V* t 
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< OMF SI.W Rr AD RFCj TV\ I 
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RX DR;LP reenter km byu ( E5) 




78 7F 


titera] register (£128) 
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R«t40MM«MplrMf 


9yU R*»d Two Mrftipkuf tyft* 




Mw.ru.> vk i 


KtupMWR it ft .17) MtUotyik ! 


»<iup 




MtvTocvcJc 2 
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MWKdKi?) 
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MkriK\ik: 


muliipkict 
lCf»'Cf . ttiup 
MWRi 1*17) lor 
ff.nl read 






Mkroctik 3 


rtaddaU 
mttUiptekCf 








rcgrtcf 
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-<f*MI MViH !*M-Ir ? H ^appiw** Hi th* wiwl pmnl the daU -nvhrpfetcf* ** ? '.41.42^4-1 COMI 

MWK f!H Pi H tefevt* a* of the ft*tf tftput* lu ifce multiple «r *aw*t* T*He *-2< le»u ike %e»ec!tott 
vmffffcfJtionft fnr the d*u mult picitrv 

The mjml *gft*i* iu the AjU ^uktfdcien tLV.4!.42. 7 4t aft <kft*ed tt» T#bk *-2* 

The in a**e DR LP maiu^r ter% I F-6.F. 85 t m*tetfrfe* « »oid o* receive dsu ft«n the p«f *HeJ HUefftce 
*<*xothf h«ih\ m«*ni,*^th<: J >R LP receivers I F*M ? S? rOML MWR < i 8 --^tevtt between the *4|fcc«r 
»«** fc>te betttt wtted to *m K>* 

reputr ♦* the Q rc*»»tr* b> eietuu** a DER tt«J COME UTERAL ENA l.en*M*t the l*«f*l buflef 
if i:» r The \**m om»»u «f COM. MWR v U !6-> K. COML MWR < ll-»-r H, AMD COM, 
MWR-O^H 

*» hr« ihe DM* >> « * f?w*t** ik*** tbr 6u Itvm the *U*e 4e*KV « kw**J mi^» the m*%4<' M A fta* 
. rcynicr* (tftS.J?) from the LNIBLtMultK lN<BL**Nnvm tOMI. MST RMJMMOfSM 
««KOML M5T RXHIrNM jft *»W<«4 t»> the m«*icf RX Aim rvfffeKft U <* .*viih* the de\o<kf 
ilSOi CT>MI MSTRX DATA IOI SA t and CUM t- tt&'TftXIlAtAHS t \A1 dclcfimtwtl ihc k>* 
i* high t*t* n Af)f4«ed uv iHr to* «of«<ti%*ly 

*hr« ihc D\4f 1! i- 4 Uavr 4ft *x. the <Uu Iruw the nu>lcr ffcv*.* §*- kufkd into the v^j.c V\ 4aU 
fi^Ocf (l'S:.3f H«uih ilk l NI8LS «* life t *VI8tS ret*t*cf» COM M AVI *X DMA t« I V I 
W « (>Mr SI 1V> «X DATA III L**A I *#< *pf*«4 m. the 4**e RV «Um f*#.**#* ft.w* ihccfeu4rr 
1 *■•**» tOMK SI AM HX DATA JO I SA I *id( OMf- M--AYI- H.X t>4t A HI !-NA 1 tk*c*fw*t! 
ite «n t* !ufh b)if (» jp^ited U» the t«* re^»c^ti*et> 



T ^B^P^^r r^" " Jpr" 9'^Fv^v ''r^FlTp^FflTT ' lo^^^^P^ ^^^^^^^P^-^+Ti^^^^ 
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i^r- 



M< 






T&*yu QmM&i&**f&m*itmt* 



HIT i -i 1( ■» UK i ■'■ 



tOMCSWno>« 



COMJtSRTTXt.RNH 



<**MHSRTT\B£H 



fOMJtSRT f\ Al'TH 



LOMUSRTRXSAH 



IOMMSRTRX-S/M4 



Wm*** 



IWVAJS *&f»«u %*»*c*i bit. vitrei* & wfccicd by 
COM* ?i ADR CO) It 

Tk» * * MAI* tot frivn tbe 2**2 i SKI, «U*fe indi- 
cate* a tffjwmt v^dc* w» cwdww 

Tb» iv « ojittt bit fMi th« ><- 1 ?>RT »b*h «»rfi 
tales * ttzmmti bttttt cmsm ctmdttK* 

T)u» «% # «ui«i bit inwi ibc >*2 t SRT »hith ia& 
taie* « tr*m<i»*ttcJ **ii« *.**«drtiu** 

Th«* ik « vl*i«> bit ff»*r> iIk >*? t %R! »b»c* >"d» 
t*io lk»t retatt *'il*» ** **#«t*bk 

TIwa t* 4 Oitwi bit fr«m ihe 2fc*2 I 5RT. »t**h »*d» 
v*l«* tl»i * *>»t iv fUf iiuratlef iu> bee* incited 



i^MMSKTRX AITH 



COM* RXDRRtQAL 



t'OMRRXTARTORil 



tOMNRX ADRa>*H 



(OURRXl ARTOCn*! 



toMRRXl AKTUsOlft t 



(OMRRXl MU"l\*-R**\l 



Thte t* j a*4** b« tr*«i i** :*** t hRI- «*«tfe ifisfe 
Cite* a recaw «.inc w m d?t*«i 

?fwm ifc* **f <k ♦•%■< 

?h» n iHc *w$ tmfccjiof modem cowry* uf**4 »*Mt*» 
uttfuuLc. tVtwi the mrtkm. jftd n juwiitrd **ifc 

7h» n tlwr I MW S *4dm* fcii /ctv Tf«p m*i«***fe 
c*a feed lit* b« to ae t c fw c »brtbcr a D ATQB tick 

t» *%e*Mft$ >.v t^h u* L*» tote 

Th* ** liw * k+f W %c«4 muskm tuMf-j4 upui. *b** 
enpoi** frum tttc mo^fli. Mid » ^wcMiwi *«** 

Tbs* » the «tt«irf*n *.*FT«cf ifMkw n***4 m|***J 
wfascft uttfAtitt* fruoi ibr modem, afld *.* *imaut«*3 
wrtb »>»dttw*w» Ime #«tw 

|*u* ^ iiif «**et rwei^e f^^riTi cnmn4 ufwoi *i»«vh 
t ifm t o* 4iti«n the nwdem. *«d » «muM »»4*» 



COI4AINTR£QL 



na»»ttoUHI&iJSwK»3^ n<| i n M&?fg^»fcg*tPd 



*^ 



?*tf*2-2* t)»t»M»4d|*r%<*«*^!j*f«5(f*«f) 



t -Wj-MrtwUM 



• 



COMA MST Rfc'O I 



COftlPfcXiiSRTfjMU 



iOMP3?Xl«TRM 
COMP*Xt:SRT<'Aftl 

tOMPRXUSRTCTSL 

lOW <j PS H 

COMPRX US&T LSfcft RX L 

Cm« "GPS! I 

t0**VitXtiflRK?Bft 
tOfcftftXi.'ARI t Rlt 

ii t>C*T PA*VH >WJ1 



Tba a t*c UNIBU5 miw revest ttjpwJ *a«rtt<S by 
tfecgww p c mte 3 t PSW<EiG4| 

T)M o. t*# 4*U fefl f**d> WWdt*H iuJMf«4 MfA*. »tocfc 
*iifiaa»tri (ma ifec c&xfcfla, *ad ** *Mut*4ted *tffe ifet 

TW « the r^g laeWau* mudew vamttvl nyfcal. *hn,h 

TH* » t*8c came* ifetcvt modem vaAtPut ufftd. •tori) 
ongmitc tnsm the tnodco*, and n * » umtc d i*tth the 
.)ivttfWK*» b«e 

"Ow* » flic ctet* t«» «c*d madctn ommM Mg«*t •***,-*» 
iiriX^iiri fn>m the «otlc«s. **3 ** 4w**uied »ttfe the. 
U(KJm»i»^ tec 

Tin fan « the *ut* g* the ^fter** pcrp\»< **itvfc tf-?*- 
jsb ill 

TW » the mcf rccciK modem eumtru* ujmt. p-frwfr 
i ■ if win i Inn die m ode m «nd a jaaumlcd with the 

i>*cfcreaow tec 

Tto* tot o the *uic trf the $ese«* puff*** %*ttri* *fr7V 
ptm ill 

Hrn tefttbr hUU *d the dip *»Otfe *>) pta 4 ue the 
fetntetmn mcMc, *to*b untie*** »o the mscrueudc 
•hetbet the t)fc ft c fmtsjfci #Uit*x} u# i P u c **oe 
prt*ter oowwMef l «■ to be toed 

Tin fmttftd rt Kc rt*uc tot a a tefueu to* art|tftafa^ 
frutn thr we* 4e*wt 

Ttok a the n«# wtooi modem ramroi iifit. *i*rfc 
*<rtp»#*<% fr*w* thr nwdrm, **J n *uutuied wrth the 
a»>ixftttm» imt «*to 

?fe* b «> the **te trf the Ap **rtcfc Si fun * *i the 
dmmto»mm oMctofc. «torii tmmcto tu the nwtfuwsrfe 
•hethrr the Oft tic n*r*ac4 «M*H*uiur i Ptif Hue 
praitt* cymtn^ef J »»ubc tacrf 



tto» t» the «ie«i W icm4 muflect tumttvl M^mtt *toth 
wfypMt* fram Ac <i mk ii> «nd *% «nwif«9d *«*h the 

Mil 



*-r 



f«Me*2* &m*mkfr%*t *%»* !*#•**#«*« 



Befotem 



I'UMSRXl ART? S< AR! 
(OMSKXt AKI USIHKM 

COMA TX MSYN t 
COMA TX CI H 



lfcrt> n «Hc *po»*4jrv K**rx* nu&m vaftttnl *»fJLil 

mbr.h ttfifttttif* 'fum !bc mukm. and it auwurici? 

?!?•* ^ i&c wx* t«M.-ttc mukm wurmuJ *ttiu2. »h*.h 
itfifuufe* (rum (be mu&fn. *»d t% #**Kwto4 *tiH 

Thtt. a the UHIttUS mtstef ky*c noatnil itgnal 
onctaattng from tfee matter c««Ur«J FSM < £ 104). 

Ttea » tt*e UN1BUS C * control wgn*) onjwennf 
torn Ow a*** com** FSM <E 104) 



111.2 %9#faMxm*k%mwal&*&xH*V*f** 



•u- 



Dccod«u£l08)decode*eO*IL**WR- 7.5> H HCOMLMWK <1 5> H «*»«!* "101." 
ihedecedet iEIOSlettctuCOftlE D4SC REG Kf W t W«^COM£ DISC REG R> w t uecnedL 
COML MWR • 2? > H MM*Md, eadCOML MWR < 2J> Hdtt»iwu>d. i*e decode* (EK4.E 1 18. 
£8i)Bro4i*:ettt»t<4ftfi£kM:kii*Aak Tto***wkMf»«Jue«l4e<JtotfwfcF*cifWDERu>be vnttea 
iu COML MWR' 21 t9>H.«lntfhuippiMiotlwa«6aih>f<E«4 < EilS.E8IKdtl«nBMM w*tch 
oMtrf^ui *Jocli u$A*i% ti ic be dmen iotkkw sUle. Refer lo Tebie 3 27 for (be cksei fcifiiai 
»etecfia«tfl«tioT«M«3 -HHVrO* DSR writ* refitte* map Tfceiimtef w$a*JCOfc!MT10^iS0H 
tw^i tbe cluck **ga«l ft* bev* * po*iitv© v&%*s %\ T 1 50 to tunc T 1 50. Ow dale » clocked ittio t&c 
specific DEB 



C©yELSAmtiKHtfSg*#edtoCKdfi^ofSw«riB«*d^ 

eddreue* local fKov (fc 12V. F 1 30), tadttttth' addresses the *km rend/wnte nastttor* (£69. £70). aad 

^ t f t l f f H 'f * d>e mrtupleaeJ tfc&ftj 

U*Mt TX 4Uft!..OOMlFvi*<<k*tiiei«*k toihel MW S ******* iej*4«f il bU thai voauufatbc 

*-m *Mr<4rfcf! \*!H H *ddr^w toed m * i '. ,. ***** < OMl TX AM HI t 1 & 1 1 prm <d*» lie cU*i 

l»w \Y* I Ml* S jcMfrw *r$rtzt <fr v*i t&«* iv*Uift* ih* twgfc b>lf •** lh* t MBt'S jddr*** «&ed m j 

(C/MI TX UR/I PIOC IK M p*^^k*^lK vl^i I** »*f M/ll*dJt- nrpvur iMOl chji o«tia^ the 
W^ i»jw J ih« DR. I P4*u »fc* tOMl TX !J«;l P Id 1 1 K M ptutidct Uw tfloti lur !bc UR/I P d4U 
rvfBOcf «VV» tlut wftUHt* thi h^k t>ie •■* *♦» f^ I P d*U 

t OMe I AUH Vdi I •% ilw «fi4c e**6fti -*«*** ****! •» *PT**«Mi u» ibt «ddr«»MUc Uwtet lt«V«4.»2) 
l«»4( M^RHe iK»t4«ckct%u«ru4 ttengfei iHt«< 4m rrs^w* ^ hr* j t W*r-hrt refr4cf t» ciuWed fe 
M>M| JAKMttH Mdjh.^««dnKdb« t«MI M»8<l* ifr» H <iwd*U<Bt SO0> Hi» *fittert 



T^efc t-^def**^ IIW tel*M il**f$it l*ttv-f-^Wf^^4rfv»i*H.'«4ii;j 
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(OMUSAORCUH 
COMt TXADRIOUKH 
COM* TX AM HICI.KH 
not wed 

(OMHVUH^M 
M wwsd 

t(>M! IX UK/if l.OtlKH 
CUM* 'UOft/SPHKIkH 



f *btr V2* D«l %rtie S*«bt»r Vh* 






4*4t 

Mi 
#*! 

#.* 

7> *l 



DEB Wrii» Bt ffc rtgr 



tf»U*ic% « mu% KfiU v)U* 
sudifcu addna* icgsrtcf lfcW 
irxftttmt jddran rtgwt»4o«* fe>**t^*>?t 
trammtt addm* rcj»tcr«h]gh b>tc tfc93> 

UufeO 

***** * 
i*Wfc4 

UK 6 

Ukk - 

tr— wan D&LP t*$t*ut km tyu < H h 
utwmit Pit LP *$»4«f fag» fry* ikiOi 



t *i 



Taftfc *-» ii«M >te 6ifUm it .*&*4»2» 3&% 



9it» 



DrfUtoM 



COMI fKOt '«0.iM 

COM* t&RI IXC IK?*IH li 



ami i mai i m 1 1 h 

COM IX AORHM^I! 

tomfci h 

<<)Mt l\<OM 

ttHII iSfilPXI SAM 
<<>MI I \K* IXINAH 
COMI I SKT MAIM H 
Mftfl IXDROATA XMIUI 

COM! TX DftOftl (ISI H 

COMt IX UK OR! /IRON 

lOMI INHIBIT W Ml 

<<*Mf IXW, H()R Hit 
COM* IXWSUft IOI 



lime iw b**- *rv t**r pnxxi* rrf»*«** 

Mm imi uumkti^i lite w*rfK wl the tf*JW*ltai vl*.k 1.4 the I ^RT 
41 40) *#sdihc *»***vr *i the tf*«*flul vk*i. jpfiUrd !:■ Ihc modem 
** ten ilm tat t% tlr*r thr irjmraii th*.* M the I SK I <t 40 1 n the 
mar ungptwUmg <wm thr mudem »Mr thr tummti tiutk jpphdl k» 
ihc m-«kwi * kM rtwrkw<$ If tfc*» b»< ** «« ik ttjAuttti *.W«.k ft* 
thct 5RT (1.40) ur^fnutot rum the tuwC utc tcncf4l<4 (I Ol. j») 
«:* tr,*a*mi< vk*£ <ippbcd to the nwxjcr* al*u i*a£ia*lcv !f**n ihc 
BK(i 

Thifc *k*gi*i»4K **t bunj «rt forto 4 uMilfof *U*c jxafiH ettm 

Tfcfvc <**»» 0*1* 4'f ll-'* l»«* m»*u «.,*«• (kjm bit*. .4 the I MB! S 

11m t* the CNIBUS CI cumiul bu ihal t* applied to miMer 
tiu«fuiFSMtM04> 

Ihn n iIh- ( NW S CO i^Mi b»i 

Tkn u the rtixstc ciubfc cunt r id bit ft* ihc I SRI (I 401 

Thiv iv the traftunM tiubte tuntm! U\ Ux the t SHI <S 4*0 

Th» t% ttuitticiutwc wilful btl !«* •he I SR T 

1H*» tv 4 p4USkl intcrUtc wic'rul tM ihal »v Jppitcd So the unf 
done 

Tli;* t% 4 p4utM interlace tuntrm hit iru* tv applied lit the u*cr 
dour 

Th« » 4 fHfiiki m)4rff4vc v*»mM bit tfwl t% .tpptwd w ihc **«f 
dc»iwe 

Ihc trMtfl* ul tht* bit t*Mni* *ny pu«hm£ «* f%>pf* n f ^ ihc mat 
ufeOitfcnarr «*ck 

f 5m it j ftir^^d 5fttetf^3f vu*t?ui hit ihjt k .4ppl«ed *u the tt«cf 
Ihu » ^ p*r*lkt iAtcti^vc ktrfHfful bit tlut i\ *pfi*4 i»» the uw 
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< iKH! 



< <1VH M*K M 4ft I M 



COMF NPR START H 



COMF BR SI Aftl K 



_ > * « i 



fkVumvm 



1*k xt^n*- .a !h»» fen uuh* :K I SK ! Kia^c *k*k '. -be :fial 
1 OV3I isk* MM*!! SlllMlKH^v^iwv... <* , -»i: 
{ (WP K\ I VK! K\ H k H *1 SKI K*.c«c xi-sK ttft«in*i*Rr 
i,^, i** «^^«,) u- f--^._^, ( OVift I.SRT KX C|.k 11 i*hc 

i<\ ii-,rv'»«ifc ' Kj» » «pr**«J i' ♦ t u * sk i * 

vutf < OMI \PRM \R I H -., rHn-vJ *■•. *H* n*.«!cf v.^!f.J I SM 

vjvk if OMI- NPRSTARI HinM4>i**lk>U*«Buaer tv*Uui 
FSMiFI04t 

The «fo Uj <mt iranutKtn t* Urn bst initiate * UN1BUS 
tatcm** i)ik COM! BR Si ART K " «*4*<j to 0* 
jate*W|* «;tn4nil F SM ( L I04| 



ill Slim RI4U/MMII l\f ll-S 

!1h ( NKI* I VKT. j*d RK<»* t-j.% i*.«» "*J *«.u »■. 
R ,;*?*-* th.;n iffiytJfcrfvftf the •*-;•..*•*. *ik- l^c **■«* *t «J «**' 



. u*tl» « ft.thi. 
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vii sum hi %i)/HRui <o%;r<h mh.h 



^-J 



■- At 



hbk : » »« .h. »* 
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ANY MICROINSTRUCTION 
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ANY MICROINSTRUCTION 
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4TOMT L&-*DR <5 4} 14 dfttfmaek »fwb vA 4 he fotiu*** ^ ^ be, 

• Orcxrf'hcci^Hi ART* 4< OMI ISAOR'VH Oi 

• The tSRTff OMM-SADR ($4)11 i0> 

• One«dffceBPf"« OMt I~S AttR <<4jII - III 

U an I ART mubt *.i«Mcd. ihcn COM) M W ASYM ISINM «* .M-rtcd < OM) M<m 
VS>S< t^> fNA I * *ppfee*J lu ihe I AR! «kci d««der ti M*. »h»vh v-rc%c* tfcc Ktet pm *H «hc 
-4,AR I «4cc»d In ( lAif US AUK AZi H it-* he e&afckd 

If ike LSRT bUibc Aitud. rhcti COM! '.VtUSI i* ***rted < OMJ t SKI tS I ctubk^ ?hc 
l/SRT 

|| >*r k4 the BR<«% « u. be +>*€*#&- iteei COA4J SLOtt BK<* lM.i« *««(icd 

jlN *Utf* RfLADAKDttRff?: STATES 

ftetc u> I »$*n *-3l fuf the fUfctttinf dttcnpu-a ui the J».« read ml •titc *ute> 

| ■ ■ f in g m »utc U, the »ki* *^a*j «»i *rrtc fej#*t »ari* M « «►*>* %>«1c ** 1 he fluted Vfc nen ( t>M! MV» K 
C?) H ». de*»*f ted *fti COM* DtSt RMt R /* I * jwrticd .* -*m r*.*J «* 4 *■* ««i< * %vk * mtun 
vd tfctfh 4 *lu» **ad ur 4 du» atae mituicd. like u*?« rtad ami *ftte KW*t*«4 f SM *r' T, « ,.**«^ <'<3Atl 
SI Oft" ADR OAT RMi < I * I **d ttaa* *UI* I 

\«ctvt*# t OMJ M«* Afcft DAT RH» <i K I ca*** the **»» adoVi-** »*pVc* ■> Ml a«d Jrm »nu 
***** ;c* «f**) t.» he ^fcrd TV *dd«w. <l OMI i-S At* 4<0 Ml Un 4 -W de*** *nd i OMI M* R 
*:i> Hot loaded MiotlKi^i* vldrw rt^tvf U <** < OMi M^R O.i? 6f pn^«Kr-C iWJ I RT « \fc 
14 C'OMJ LRT R/» H dcicrimc» vhelhc 4 >^-» rv*0 f a *?•«* **»k »* *•• ** pcric*med i ()MJ I RT 
R/* 1 tiear^rtcd » law wtmc c«aWc MfVW* |o« the t SRT *J*d ihe e^.*t t \RT^ \U-. »bcn (. OMJ I RT 
R/* H ft4eaMened ( OMJ I Rf R/W H tf»aWe^ the Oim -^ntr fcimu-f U w* t<» jp^* diU liiiKc'Uim 

t i)M{ t *> \l?R '$ 4» tl 4eicf?rw«Y wtwih ^4 r>K l.ilkwftmf 1* t" to ,«.vr»c4 

• Uk *d lie nfhel AR 1**1 OMI li\DR*SH iH 
9 TVt SRT KOMI I.N AOR <*4iH 10? 

♦ Ok id tin -RR* A K'OMI MW'^iH- ?n 

IUI ARUufe *A«w«d. ihtfl I O^tl MO* AiV V C S t S N i ^ a^cned jnd *Ute : t* e^e*eO 
C'OMI SI O* AS>\ t * I S A i * afffed m the I ART «c*ect tk^jdrr if Mi. *h*h c^ino wfcwi |*« t»< 
the I ART »«4ecwdU COM! IS MM (4 :> H u be dueled 

If (he 1%RT «*h»W «4*«««d thru C OMJ t'SRTCSI * *%*enx4 xoA *uu « ACfiicrrd tt^M* LSRT 
<Sl e«a«ct the I hRT 

If uaie of ihe RRr« » u» te mmJ thew CTIMJ SI O* 8R<# ( S I « j^nesd rfid ^*ute * t* cmervd 
CCPMJ SLOW RRft C5 1 i»ahki eattev lite a^acafakiM fiRCi cr Uac uadifwwt* 8R0. depni^^ da 
whatawt C OMJ BRO Si:l H » denasned ur <«crtcd #o|ieetmrK 
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I ram Hale :.*.** V *«rt t4»*c V V. «je 6 ■> eft«efad rc*pt**»<«> Dwwsf a f*ad. data » a iaaa a« d . dttritta; a 

»f«.^ity»bl<mi4*^ilir Attfc»Ma»tO*4J^iOVk RtAl>P*?itlK H a dew a ft ted to 
be averted famm the emt *tafe 
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r jTAti to j 




t tgurt *0U ^~ Rcad/Wf*te *5iM I k>* 



l.«K 



from *U4e .*. 9. or 6 *U*c 4, 10, oj 7 « esicrcd rapectitery COMJ St OW Rh Al> RKi CMC H r* 
#**«** to ciaet the &tu on the **o* out tftto the %km read repucr li-.TOi Dura? * *h» read cyek, the 
4sts *rw» the «fo» bus *» the dal« toad from the USUI «gM of Ifce I- Aft?* Duf«4# a **o* write cydc, 
the daw «. the data tl»t » m the *te« wrrt* nejtticf lN»fc tha* for a -Jo* *«te cvcie, the shi* read register 
(I- 701 a docked with the dsta il»t mnttSr loaded tmo the thn* *trtc re$»icr <M>9> This i-*5i be used fu* 
dufn*t*c& iu form a toptecfc thTOgh the <*o« otr* 

hon«K4. 10. or ?.***« 0*«rtwd f « aa* 0. t OM J SUftV ADR OAT RFGCUC I a*dao>oftbc 
M$m*« i OMJ SIX>% ASYKC CS fcNA I. 1 OMJ MOW BUG CS t. dfld COMJ I SRT CS L arc 

dc*ucftcd Tk» tumpeeie* the dim cyck 

XI5 EU/CtTTf DJUYEJfc A*B RECOVERS 

I he i tA/Ct in driver* «« 9636 cW Uftfle-coded hoc dmcrt The 9fr >fc chti* afc mmpaltbk *«th but* 

RS4? t and RS23M oJectrteaJ apoaficafaoftt AN ttitthruoae* data, aivnehfunot* data, doti. control uf 

*a*» <*igi«*Uflg trom ihe DMF J 2 t*e 96 & driver* F*cb 96 J6 dn**f & *n o£$tt ptn mini-dip t*ilh l»u 

driven 

The «i»aU^ coatnjt am U*ft 1 ) «* Ihe omh^ pacUj* » cuftflrttcd to gruuitd »u a ic^tor The value 
of ihe few*te* desef ntsei tte sle* rate of ifer ugaah >jnprmm$ ir&n ihe »»^ 4m*r c*ttr*m The* *i*» 
raw reutfon * c RtlMk ohmi a&fi K20(lMl The 0t* fate of all the data a«d ctuci ujmh *x± con 
trailed hv R20. wSale the we» rate* f<* the other owdem wWful w$ft*l* afe coMroftcfS b> RtS 

The ElA>*CCfTT n*oe/vcficoft»tttcf 4U9 AS ehipL T^« 9»>¥ AScUpt «rt *^ip«««HiV»*iUif*o 
recmw tfmi air crtupaabk w^ botH RS-232-C Md RS-42 j elgrtneaJ ip a c i tV iiin m AM ayaci ww w w 
and smchronoo* *mm &mm$ aad <MfiUoJ «|?ub on^Diiin* from the modem that vc re«v)vod h> the 
DMF32 tme*f«cY as* %39 AS «&?» 



OMf>2 lii< •*<♦* art oC th« wwd»#* rwgn* i*&mh ut the *if r o*ie The %\ mknm m n Uac rc««i%efi 
( I:'? 1,14.4 1.44) h*vt &mpsn {WVO^J unsct^ Uk paon? a^^» of these rec c ntn to $road The 
other %>«chfww» hoe dnvtn a«d ncviven haw |OJitp«rahlc csmaectaaak Remtmaai theac nrtwficf> t**We 
the fi*mBcngsttafc J? tSRT RX DH. I? 15RT D^ WNJ .ftt-SHT tXf TXM K ttTN t afidi? 
U«T DCF RXCIK RT^ I to fw*t%* dtft<*tftUafi> 

3.1* W/tT WUVERK AND WCTSV WK 

The hoe pnmcr tno a ksbftrt of Ur JrnvAHrfiwanwnclthepaiifidtatcflMiC Therelvtfe. both ^ p*»f«ttd 
ta*cr(us **4 a hoe onstct oaaik be wed M midUfl eou U > 

J.14.1 DRnJ»TTtDffv«r» 

The TTt. driwi far to ol the j^»» tJJ TX 0R/Li* < t5*> Li «m iw 7/*W40 anavtiais hta(Nr» 

1M2>I3» Fowe«1dittQeMat^eiKl3TXDRNDIt ^LOHI^H J.»TXD«NDR H .^HX 

OR DATA XMIDH jejedmeo^atfceTdaVhadleKEfS^ Ooe addHauoal MfMt J2TXI* IWtTl.it 

dr<*oB by • 7437 «E78j T«osi«BaJh. J2 TX DR CTRL ONE I art J2 TX DRCTRt £ERO i^we 

74LS240dmon 

3 JU DaVL* TTt Iteeeiwff 

The TTt rtc«**en for loofAeaajawlktl' RX D&UP' ^ I5«> t»«wtw74LS240«»wft«ioy«e*% 

1^7 £«) T»oa^dftJurkaistpttU<i3RXORRtiQ<AB^H)s^r«i$e4^ 
bujferi£9i. 
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APPENDIX A 
DMF32 OPTION DESIGNATIONS 



£2&U'k 



II.,. .pfMtr*k% to* W *>t*ii*i ^AiuikJte -*nd cibwci kit* jtiiitbtr for the IJMI- '- Mw*n-l-«octn*T 
* **»»«wa*.**hx* iwctJAM. The ftKifcud U* &Mfi*A$ DM* J2 upuun dcsifiutwm ?> *Ho <k*cnted 

Th< i.vmmutiKJK -m* option <icM£n3t**r. t<«bk DHilTM i»!^*m *«» utM*«* ^)fflflwt»c*tw« tffluM 

*!ltr October J. fW w^ ftttt^Ort ft* m* *« »•» ' ****** Male* br dewywrt k» Mv* dwlfMHTMiic 
mt«H«**<w* ItMtl 5wwc bum fc*»e*fe«i and vmkmklmt cabmtu cwTcm*) c*** m ibc Md. tHGttAi 
jtf«»idc* **fmt2vc iMm mmtm z iU ti * uftweto (u# c-*fe -jfautet type 

A.2 OSTK** &E&LKM10** CO*iV£RSK>N 

Mcit Uckr !M?: iwrftpMUtw* *** dw****t*»i.t<i o* vh.*n|*rd fc» MAINTENANCE ONI Y ti*mt 
Ths*etec. lite *e^ opt** d»*ig&<;**H immt be tpufad u iAuia ibt aaxmiry c umpmcnt T«bk Al 
c»» be m*4 h» &*«*«»«« *b«fe ^Mnmw»U»a upt^a dswfasa*?** «fc fi&rfa&tn ftiwa £mpm% or 
tipt*j*bn£ upon j compute* *\\*tw 

C c«irr,w»H^lkjn upturn* m«> be m^ittd bj vwvwvt* c«ihc* •»< *fc< i«nc j %>*i*m it p«iKh*&«rf U f*CV*v 
a&wlfod %y**tf*» «*piK»«» ** ** in uf)f»*& s*± an t tium? wacm *4 field upjff*dc» 



• 



Tat* 41 Oyrtftw < ««p gtfe l » > < ro«s tefrfwto 



0U> OPTICA 






FQM\ AIJFVT NF* OPTION 






%& 



1>M* l?-M 



1K-0MI 'IK 



NOTES 
TW ten iterator «* tffiv mMmi bit !•! *•**«% 

lufHiifaf «• «bkb Ut fe rv^tfral trefw io 



t Tit tart etortetef rf tbt «>u<« 

m«m k *«>* T TMi ifcfflft ftatf tbt 
«fflH te to br 2acMr> 



SrctraOjKWa 



umh:-ip 



A- 1 



A-il F«toiy4o«efe* Sfstaw fty&ms 

A factory -tratjttcri w*cm cptaoa » identified M ji uaffc apuao drufmUsn Wbee tW descgfittion a 
apcaTsed i«e T«Mc A I*, fee **>pn#f«aie iiwSi&l*! t«iskt& ift^<tiV1fi^lrO«>a«kl|^ClW^IMinltKr 
pgtticylar system facing «xutr*cfsd 

NOTE 

TW» is «r mbtM ocdoo for Hie VAX-H/W . .... 

«?*&* «sA «»> tees****** for tifce VAX-1I/750 

i^i&rtafc 



A'ffcKf upgrade « tienttfetd o> t*vo of*>c* <3«su^aai»ofl&"lfie xwu option dcsgnitwns arc* 



• 



* A bate cckioa cettpsuon. and 

* A cafow^ Vrt dw-fnatic* 

Refer to T*Wc A-} i»j dVttftotne ***cli iw* option dcviffutum i<» specify *rtien additional fepkeemem 
eqvupmml » ra$tu«*i 

hXX\ Sue OpHw - Ttec &8*e o$*u?« dcM^nst*** ipKifie*. *hieh aoftipofiem |*ru make up the baw 
upltuo Tlw uwapoecm port* *pettf ted 4fc 

* The oloc«n»tc oiorfofcttl. 

* Toe le naioatt d tea swwkxtafUJ. *ftd 

* The upSwo docoJinaiUUm 

4JL2J Ctfttect Kid - Tic aibuiet kit <Un^fBtMi vp^iftr^ *h*vh voflipanesu pans are included in the 
cs&nct But Tbc component part* >pwf*cd sf*?. 

* Toe Hritfmt table* *i. 

o The <fetinfeoi«* jMacihi. ind 

* Ao *dtptor broc&ct (mi »!■*>-. indnded> fur irbUilin# rite dumbutton pand in * oqa-KX- 
t'orapfotm tua»hi£4ded} cabinet 

NOT* 
£K3*f*oJ «btai oe o M w ooaotei » o low or 

oefier emrwai 4**fef ore wwfly *** Jodoied. 



AJ OPTION COkndtt iTiOK *4 M**AItt 

To* lactam doKnbw siw motfeoct wad lu suafs attMRO*it*i*»i optxm dea*gmiiMm 

Cppmo— ttotiap opboo donfflatofc eo»or* ttat ifec proper rabtein. dmntatwii poariiii *nd adaptor 
bracks** td aeeeuiM>) trc fcfaapped »>ila e*c* fc**e uf*wo 

toAOtoosuiMMi optioM ou> be ubutood by louuRRn ctthn *t iW itmc i<f »>%4e*n £*m.fc*«: t« r*.***)- 
UJOUttfid »yw*«* wuoo) m mna upgrade lu ui e* amy *>ft&em U *rcW upp&ki 

The hwe &mymx*& Hteeuf > 

• Sutton oplioft* <focwr> mA*frti\ 

« 8**c ofsuoift #nd c*oircI ktu Ifieid onynda) 



A-2 



;; ; -v;v^,j-:;/- 



\v«4*m optium ^rc tmuJfcd at iK* tavJ<»0 &*& *** waUpa«6 *ot ihc perittuUf csbmtt tn »htch the 
uptiun » bctcjf tft&UHcd 

fiaic u|**jm and 4*b«*t ktt» if* ortcre6 *» u*$frf&* ti>**ftUfi$ **«€«>> ~4«PJlfitelf f«W tiP$r*6C option 

.. NOTK 

4 firfS vfgrwl* opt*o« ***** **** •*• ***** «■ 

■wMtMtitaMart Kf eoiq*laflt. SfcfchJiAttt&fom :......_.. 

tre fftdi«> ceaMnirte* to tfertf t-'MJ. 

AJL2 ****** Q$&»m Desfewtttafe 

tm# iMIUfAT.E »**f *M«|f«*if l * • ***« * J -I 

*m»**is '« f o»» ^s*au>i*o*- — — — *— * — *«— ; 



SaK yfHuifi 4c&£ftstK>m. $ti»i6e tbc folk**ti<$ informal**?! 






QW32V 



Tafcfc A 2 Kltc«rtaU mi MeduM&eai Nd**i*c* Ty*t 



M**tlWf 



1 
M 



k*arf*«* Tjrft 



d**4«k -•*■ 



B*vr »^>uun Modafc. oucwmc jUIkjt:. xetl M to**K*f*rf 



M*Tfc 



C #W*i kn tfvu^MMAt. ff»Wr cuuuurf * iti t*uro t u wi HWMrf wi uptetf* i£un *te intawt to (ten 

jwitttakt ci»wMQ ( *fe> fc*fti*, dmnbMien funeK *ud mrtUid of tmU&UMXt may vm? tt$**Hfeft£ on 
ifet cabiftd kn "fcuuceo 



A3 



■. *. *-\ 



N' •;■ •■•'.» v 



Cafcww* laf* tre ift&vf&M£v tadertd to ip&oftc cabtast tyfie* Tt» enables castt*»e» tw wwtall communis 
-catwft options ic both sbsefded iKV oaaj^jtn^un^^ 

Cabins kit* for *JufiM cabinet* indudc: 

• f nimal cah&M 

• Otsuttaws pwsel 

Tbe Btttn^l sabk compel* lfK~«ndgW wsoe "dttiribuliw "pzner'ftfarfT iritettital m « stoc&etf i/O 
bulkhead 

NOTE 
Tyytadfr, talfa» ft « ri fH tc cowwa la • »CM*t« or 
etfetr «****»» «V*$cc arc mot *«&8ed **& «*»* 
cafefaetkfe& 



Cabinet kit* for utuktr'dtii cahincu intliHfc- 



« Internal cablet*} 



• H9H4-&J adaptor bracket inu^ akw be tnriiakd) 

Tfce mttfmi* tahk cuawefe the tmxfrk to ttwr dfMiHn***** p*aei If the distribution p&ad ts designed for 
atUflibMi m ^ Juctdad I/O bolfctetd. an H9M4-5U adaptor bractri » mended Typcallju external 
tubfe needed to umneci to * fnudtfn or father ctlcre*! devwe m*ai be iadered separate*) 

Catkrts* kit dCMinAUuft* provide the loUowing urfurnuiiufl- 
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